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PREFACE. 


The present work, which has assumed a variety of shaped! since it 
was first undertaken, was originally intended for the sole use of the H6nofabIc 
Company's College of Fort. St. George* It was subsequently conceited that 
some of its Tables might be of service to Gentlemen employed in the Revenue 
and Judicial departments, and on that account the original manuscript (as far 
as it then extended) was purchased by Government in the year 1815 : since 
that time it was considerably augmented, with a tiew to render it more deserr- 
ing of the patronage it had received, * ‘ 

The irregular progress of the compositiorf of these Memoirs, has unavoid¬ 
ably occasioned a defect in the arrangement of their parts, which the Author 
found subsequently impossible to remove entirely^ and on that account he 
claims the reader’s indulgence. The various employments which he held in 
His Majesty's Civil and Military services in different parts of the world, 
during eleven years that this work was in hand (though he admits, kn insuf¬ 
ficient excuse) may perhaps abate the rigour of criticism on what refers to 
style and method ; and more than any other consideration, the circumstance of 

its having been originally undertaken at the call of private friendship ap,d 

0 ) 

continued, after the object of it had ceased to exist, with the sole vigw of 
being serviceable to a public institution, without any prospective advantage 
to himself, will, the Author hopes, save him frotJ^ tlie reproach of having 
rashly intruded his imperfect labours on the attention of the public. 

The results of the present research ^au be of ho sort of use to European 
Astronomy : they,were derived from systems which we see no where supported 
by recorded obiervationij or modified (for several centuries pas,t)-jby improvev^v 
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flieoricK. The Author begs it further to be understood, that these Memoirs are 
not designed to support or combate any doctrine or conjecture, on the past and 
present state of Hindu Astronomy ; their chief object being merely taexplaia 
the various modes according to ^hicli the Natives of India divide //me,* in these 
southern provinces, and to render their Kalendars intelligible. These may, 
therefore, be properly considered rather as instruments contrivedT for Chrono¬ 
logical purposes, than as Astronomical Tracts, 

Each Memoir contains several Tables intended to abridge the tedious 
process of converting dates proposed according to European style, into the 
corresponding Tamul, Tellinga, and Mohommedan time, and vjee versa. 

The expediency of such an attempt was originally suggested by the late 
, Mr. F. W. Ellis, Senior Member of the Board of Superintendence of the 
Cojiegeof Fort St. George, who conceived that a work which wodd facilitate 
the comparison of the European and Ilinclu Chronologies, would be attended 
w ith the double advantage of relieving the Officers of Government from much 
uncertainty ia the administration of public affairs, and at the same time of 
affording to the learned Natives of this part of India (some of whom are 
tolerably’proficient in the English language) the means of acquiring the 
knowledge of our own methods of fixing epochs and recording events. 

This conception was worthy of a Gentleman so w'ell known to the Indian 
public for his powers of research, and enlarged views of administration ; but 
he , was not aware of the diflBcultfes which surrounded its execution. At the 
" time when he first proposed it to the Author, the knowledge of Hindu As'tro- 
noniy%vas almost entirely extinct among the Natives of the Carnatic, and v?i(h 
Very few^fexifeptibns, totally neglected by the Europeans. Some straggling 
Astrologers Httacbed to Ihe service of opulent Natives, and some obscure 
Almanac makers might, it is true, occasionally furnish a table, and a formulcC, 
such as were collected by La Loiibere^*Father Duchamp, Father Bcsclii, Le 
Gentil and others; but none were to be found capable of hjadiog the Author into 
the obscure pa'ths of Hkidu Chronology or Astronomy; a case very different 



from that of our learned cotemporaries in Bengal, w{io, whilst we werp 
gleaning in a withered field for a few decayed materials, gathered ample stores 
from the collections of learned Natiscs and Briihminical institutions, not 
unassisted by well informed Pundits^ Mulavip Sind Jijantish Sastras. 

• . The labour of oollccting and ycrifying the materials on which these Memoirs 
ar? founded was^ therefore, much more considerable than was anticipated, and 
time and perseverance alone hate enabled the Author to erect his work an 
authentic information. s 

The present production, if it fails in other respects, will at least serve to 
show nearly the present extent of our knowledge in Hindu Astronomy in these 
southern provinces, and in the absence of every other merit, the Author may 
perhaps be sufifered to claim some credit for having been the first in the Carna¬ 
tic, since the days of Besclii and LeGentilwho, unassisted, has endeavoured 
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to draw the public attention on a subject of this nature. 

Independently of his wishes to gratify the curiosity of Europeans, the 
Author had also in view (perhaps in a greater degree) to familiarize the learned 
Natives with the use of Tables constructed and disposed in the manner of 
those of the European Mathomaticians; and also to reconcile them to the 
idea of brevity and expedition in computations, to which they are singularly 
averse, from a supposition that nothing can replace th& entire exposition in 
figures of every part of the problems they are to resolve. In this attempt he 
found himself more successful than he had a right to expect—his Table.s for 
ihe,Aharsana of the Sun, Moon and Jupiter, intended tp reduce the eifdicss 
multiplications and divisions of the Sastra rules to addition and subtraction, 
and to elicit, by a short process, the number of days, and fractions of days 
expired from a given epoch to the time for which‘the computation is made, 
after due examination by the best informed Jj/aniish Sastras in Madras, have 
been pronounced " equivalent to the respective rules which they were intend- 

“ ed to abridge,” and they hare manifested an intention of using them in 
future. , . 
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^ To the skill requrred for constructing the Tables referred to, the Author 
does not attach the least importance; these wanted neiriier depth of science 
nor ingenuity of contrivance; but what has gratified him was, to find 
prejudice shaken which stood in the way of improvement, and a wish, on the 
part of the better classes of the Natives (long since manifested in Bengal) to 
become better acquainted, than they were hitherto satisfied to be, with Eu- 
ropean doctrines and knowledge, 

IiuordSr to avoid the risk of entering into scientific controversy, the Author 
has carefully avoided all dissertations which might lead him out of the confined 
scope which he has prescribed to himself. Whether modern for sydercal)^* 
Astronomy was instituted so near to our times as the year of Christ 538, 
as some pretend, or whether its origin lies concealed in the obscurity of lime, 

*he shall not consider; but will expound the operation of the system now uni- 
vcrsally in use in . India, as if it had ruled all past ages, and were to continue 
to do 80 to the end of time. 

This assumption, although manifestly imaginary will, however, snfiice for 
immediate purposes; for what public record can there fall under the cognizance 
of the Magistrate or of the Collector, that should bear an older date than the 
year of Christ 538 ?—and where is the probability that the ancient Tropical 
system (which is said to have been superseded at that epoch) will ever feturn 
into use ainop^g the Natives ? 

For the same reason, the Author will abstain from canvassing the opinions 
of Icarnecf cotemporaries on certain astronomical notions, w hich are affirmed • 
and (ienied w ith equal confidence. 

Whether, for instance, the supposed llbration of the equinoctial points about 
the beginning of flie fi;ied^Hindu Zodiac (absurd as that notion no doubt is) 
proceeds from'the error of European Scholiasts on certain passages of the 
' Surriab, Vasistlia, and^Varaianita Siddhanta ; or whether that doctrine be 
actually expressed with various modifications in the respective texts, is what 
he shall not pretend to determine: but, as Mr. DavJs foutld that notion 
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eWablishcdamongthe Jj’autish Sas(ras at Benares, in the year 1786; Mr. AndrcTf 
Scott in the Northern Circars, in 1700, and the Author in the Carnatic, in 1814; 
Kvithout any difference of opinion among the Native Mathematicians, he thought 
himself justified in a pracUcctlwork. when «peafcing of the Indian precessimat 
^yuriation, to use their own language; a conrpliance which is subject to no 
inconveniency, because even if if be supposed that the precession ceased to he 
retrograde in the year before Christ GTOi, (assume will have if)^ the same 
theory does not admit that it can resume the same course before A. D* 769<> 
an Epoch so remote from the times in which we live, that it is 1 ,natter of 
perfect intrifference to his present object, which*of the contending parties has 
best underslood the text; the more so, that the motion of the Equinoxes is 
supposed variable in neither doctrines, and that even those who support the 

system of librafion admit neither decrement, nor increment, as it approach,cs t» 
or recedes from its limits, ’ 


As this work rests on three distinct doctrines, viz, 1? What relates to the 
Tainul Solar year on the authority of the Aria Siddhanta. 2". What refers 
to the Luui-solar Astronomical year and Kalendar of the Tclliogas, on that of 

theSurriah Siddhanta. 3» and lastly, what concerns the Mahom„reda» Kalendar 
on the Arabic system,—it was found iudispensable to divide it into several,parts. 

The whole collectively taken, was denominated by some learned friends A'ala 
SankaliUi, a Sungserefe word signifying the doctrine of times. It presente 
(as far as (he Author knows) the first attemiU that was made in India.to investi- 
gate and explain the elements of Hindu Astronomical Chronology, and t« 
disclose to Europeans the contents and structure of those humble annual 
Kalendars which, written on palmyra leaves have,-during nparly tw.o cenlitrics, 
been sold under tlieir.eyes without their even susj\fctmg (he'sl^ill and labouJ 
vliich tlicir computation required. 


The first Memoir, called a Key to the Madhyama Saura Mam, contains an 
exposition of the mean Solar Sydereal-year used by the Taninl inhabitants of 
«ie Peninsula of India. It shews 1? How its beginuiiig, that of each of‘its 
mouths, and the rank of every day i« the year and moiirii, are to be defermioed. 
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according to "S/dereal (by soinie called improperly Afitronomical) or Crvji» 
accoaut. S®. How any d»ate proposed in citiicr of the old or new European^ 
styles moy be converled into its corresponding Tnmul date or thtidy, and Tice 
tersa. There will be found at the end of the Volume certaia Tables for 
lesolving most cases referring (o Solar time, without having recourse to tlio/ 
endless process of Native Astronomers. ♦ 

, f • . 

Some parts of these theories, and of the three first Tables, were eTtracfcd frorri^ 
Father J8cschi*s tract on the Tamul time, which forms the St Appendix-to 
his Dictionary, 

The Key to the Madhi/ama SawraM<ma forms an indispensable introduction 
to the second Memoir, as it is impossible to compute the end of any Limi^ 
aolaryear, mouth and day, without a previous knowledge of the concurring^ 
Spiajr divisions of time, and as both are usually registered together in tbd 
Chandra Panchungum, or Luni-solar Ruleiidar. The Tables annexed to (hi 
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first Memoir for the commutation of dates, will also serve for the second, with 
this only reservation, that if the date proposed be expressed solely in terms ot 
Lunar tidhis, which depend on the Sun and Moon's relative motion (a case of 
very rare occurrence), then the Solar concurring day must be expounded by 
jrican.^ not conveyed in the said Tables. 

Two General Tublijs are given at the end of the Volume, the first of which 
refers "principally to the Memoir on the Solar year. Besides other articles, it 
exhjbits tlie beginning of each Tamul year reckoned from the beginning of 
The* Cali yog, and th^hiith of Salivahana, concurring, with the Christian years 
of Ih^^Vlltli, XVlIIth and XIXth centuries, according to the Jliliafi,and 
Gregojiaij.styles, as far doWn as A. D. L752, and to the latter only down to 
19C0. Tlie .Don^inical tetters according to tlie two styles follow, and the 
initial feriae and nioiuhly dates, of beginning, as well as the roots of each 
year, arc given in the two last columns, according to Hindu Sydercal and Civil 
accounts. 

'This Table^ivcs alsp the names^and ranks of the years of Jupiter's Cycle 





of^O years, agreeably to the three accounts of the Surriah Siddhanta, the Jyan- 
tistava, and that of the Tellingas, who make Jupiter’s and the Solar year, 
equal : The two first accounts being followed in Bengal and the last in the 


Peniusgia, 

•. The numerals of the years of the Cycle of 90 years, used in (he Tanjore, 
Travancore, Madura and Tinniveily prorinces, are inserted in the 6th colniiin. 

In the second General Table will be found, the Christian years of theXViltb. 
XVlIIth and XIXth centuries, with t}>e concurring Luni-solar years Of the 
Caliyug, their character, i.e. whether the year be a common or an intercalary one, 
the feriffi and monthly dates of the last conjunction of the year, when the 
ensuing year begins. The date of the same according to the Tamul Kalendars. 
and the Solar and Luni-solar Ahargana from which is deduced the juxta 
position of the beginning of the respective Solar and Luni-solar years. This 
Table, therefore, furnishes by mere inspection, the commencement of the Luni- 
solar year of the three centuries most wanted in present times, showing the day 
of the week, the monthly (Gregorian) date, and tlie Tamul Solar date of the 
same; and furthermore supplies the two elements first wanted for computing 
the beginning of every Solar and Luni-solar month and (idhi in any of the 

said proposed years. 
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The second Memoir, entitled a Key to the Siddhanta Cliandra Maha (as'it i, 
called m the Peninsula), contains the theory and construction of the Luni- 
solar Astronomical year, on which hang, the whole fabric of Hindu Astronomy. 

In analyzing and unfolding the construction of a Kalendar whicii seeras’ta' - 
have,been invented fur the purpose of perplexing the Astronomer and confound¬ 
ing (he Chronologist, the Author confesses that hcdiad oftcrv to guess before he' 
could demonstrate, and-that he has been long groping’in a dJrk and’pathless ’ 
heath before he could sec clear before him, and decipher the columns of the 
common Patra, or Panchangum, which is sold and retid in every village of 
Indi*for although the system on which it rests rules all (he astronomical com¬ 
putations of the Hindoo8,_governs iLcir religious'Cestjvals and sacrifices,-the 
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cxpiatorj ceremonies for the dead,—theagriciiKural dlspoBitlons which depend 
on the contingencies of the seasons,—and lastly, the endless train of superstitious 
observances, the epochs of which are determined bj the science of Astrology 
(alike cherished by the Hindu and the Mussulman), yet the leading features of 
the Luni-splar Kalendar, arc to this day much less understood by the European's 
who reside in this part of India, than any other mcasqre of time used in any 
part of thCf^w^orld. 

It jt bft considered that the doctrinesfon which these humble Kalendars are 
calculated, have from time immemorial ruled the Chronology of many civilized 
and wealthy nations, the subject of the-«econd Memoir may not be deemed 
undeserving of the attention of the votaries of science. Its subdivisions treat 
of the following matter, and have in view, To explain the principle and 
'construction of the Luni-solar Kalendar, as it would be calculated for Lanca 
fif'such a place were in existence), under the first Meridian and the Equator, 
and then to reduce the same to some other geographical position. 

In the first divjoion of the second Memoir, Ihe compiitation of the different 
elements is explained according to the rules of the Surriah Siddhanta : a whole 
section is devoted to Hindu Gnpmonics, the proUlems of which are indispensable 
for finding the true time of the circumstances of the year at any place which 
has longitude and latitude. The Trigonometrical dcmonitrations of the 
problems by which the Right Ascension, Declination, Longitude, Zenith 
Distance and Amplitude of the ^sters are determined, will be found with 
Table page 36, 37 & 38 orthc Tables, at the end of. the Memoirs. 

2® To determine *tlie periods of mean intercalations from which the (roc 
intercalary or expunged morjthsdueto certain Luni-solar years, may be deduced. 

3? Thb meth,Dd of computing the various collateral articles of the Luni- 
solar KalendaV, according to the Rules and Tables of Vavilala Cuchinna, an 
Indian Astronomer wdiojse works arc much esteemed and used in Tellin«-ana 

This latter Section is exclusively the work of the late Mr. Andrew Scott, a 
Grnlleinan no less to be regretted for his amiable qualities, the uprightness of 
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his mind^ and (he simplicity of his manners, than for his extensive information 
in every branch of knowledge, and the liberality with whicli he imparted it to 
those who were qualified to benefit by his instructions. Some parts of this 
commentary might perhaps have been enlarged with a view to render it more 
accessible’ to persons not versed in* Hindu Astronomy : but the author would 
have thought himself guilty of presmnption had he pretended to improve any 
production that came from one whom he knew to be so eminently versed in the 
science. - 

The Tibbies which accompany the second Memoir, were procured from 
various sources. Those of Maracauda were borrowed from l\Ir. Davis’ Memoir 
on the Astronomical computations of the Hindus. The Solar and Lunar 
Tables, ^Iso those of the Planets, are due to Mr. Scott’s kindness. The Tabjes 
used for computing the Luni-solar Kalentlar according to the precepts of Solar 
Astronomy (otherwise called the Vakiam process in the Peninsula) were fur¬ 
nished by Ruttani Audi Sashya Sastri, a Brahmin employed as Native 
Astronomer in the College of Fort St. George, to whom the Autiior owes a 
great part of the information he possesses on the construction of the Limi-solar 

Kakndur. , 

These three Tables are, he supposes, the same as v'cre given to the public 
many years ago, by Father Duchamp, though he is not perfectly certain of fiie 
fact. They are now very scarce in this part of India, for it was wi,th dilBcnlfy 
that those referred to were procured. The rest of (he Tables were either 
obtained from native Indians, or constructed by the Author as occasion required. 

The third Memoir refers to the Indian Cycle of 60.years, palled by. the ' 
Hindus, the Vrihaspati 53hacra. It expounds the4hrce diflefent ways according 
to which it is computed ; viz . the first according to the Surriah Siddhanla, (used 
north of the River Nermada the second on the pVecepts of the Jyautislav.i, 
a book on Astrology, used in some of the Northern Provinces of Bengal, but 
little known in Southern India—and the third being the Cycles used by the 
Tcllingas, which merely consists of CO solar years. 
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In the three above mentioned Memoirs the Author takes as data all that has 
appeared in Mr. Davis’ two Tracts on the Astronomical computations of the 
Hindus ill the second and third vidiimes of the Asiatic Researches, On the 
contrary, what appears new to him (though perhaps not so to certain scientific 
readers) he will endeavour to explain to the best of his abilities. 

The fourth Memoir expounds the con|truction of the Malioiwmedan Lunar 
year, ahd furnishes a General Table (iifsertcd after the Salar and Luni-solar 
Chronological Tables) shewing the commencement of every year of the Hejira, 
from tile origin of the rera to the Lunar year corresponding with A^ D. 1900 : 
according to the Julian Kalendar, as low down as the year 1582; and from 
thence according to both, down to the end of the Table, 

The Appendix contains several Tracts, the first of which exhibits Tables 

for computing the Solar and Luni-solar Aharganas from an assumed epocli to 
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anyproposed instant of time, withouthaving recourse to the rules of the Sastras. 
The second contains a particular method for expounding dates found on old 
inscriptions, the only vestiges of which may be either the name (or numeral) of 
the year according to some of the Hindu Styles, or the Sun’s apparentplace in the 
Hindu Sydereal Zodiac, at the time of the commemorated event. The third gives 
a short Chro'nological Tract, written for the purpose of facilitating the reduction 
of any. date proposed according to Hindu Solar time, to the dates of the 
principal ancient and modern aeras.: and the fourth a specimen of the Hindu 
R-aUndars and Epheraerides. Nexf follow four Fragments containing matter 
which may interest all sorts of Astronomers; after which the work concludes 
with.a*6lo8sary of the Sanscrit Astronomical terms contained in the text, of 
which it is also an ludc^. 

The Author owes,perhaps,some apology forhavingextended in several instan¬ 
ces, his speculations to vtry remote periods, both in past and future ages; the 
necessity, or even utility of which, are at first sight not^very apparent. Hut 

those who are at all acquainted with any system of Astronomy, and particularly 

0* * 

with that of the Hindus,' need only be reminded that it would have been impos- 
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iiible to attempt any construction or analysis depending thereon, vrUl)9ut 
lulyecling both to the test of time, in the revolution of ages, and what might 
appear to the uninformed a mere aflectation of research and accuracy, will be 
judged by the former to arise out of the peculiar structure of a system of . 
Astronomy, the' correctness of which rests on the immense scope of its cycles 
znd the vast iptervals of its epochs. 

This last consideration will indicate the (jiiantum of labour the present 

research has occasioned ; for if it be considered that altho' most Hindu fprinul* 
are very simple, even for the solution of the higher problems, yet the immense 
dimensions of certain quantities, eipressed in'natural numbers, and amount* 
ingin some cases to thirteen places of figures, renders for handling them, the 
use of Logarithms totally unavailable, and the European as well as the Hiudti 
computers are compelled, in most cases, to remain satisfied with that perpetual 
and unwieldy instrument of Hindu Astronomy, the Trirmica (or rule oftfajee^ 
for expounding the minutest as well as the most comprehensive quantities. 

It has been objected by some Gentlemen who have read these Memoirs itt 
snanuscript, that the Author has entered more deeply info the theories of Hindvt 
Astronomy than was necessary iu a work which referred principally to Chro¬ 
nology ; but to this observation he may be permitted to answer, that for any 
Kalendar like those now used in Europe, where it was agreed to give to tbp 
months an arbitrary, but permanent duration, and to equate the years by 
certain periodical intercalations, the recurrence of which was clsarly deter¬ 
mined, there was no difficulty in devising a perpetual Kalendar for enabling 
*ny person tolerably well informed, to convert any date proposed in one style 

into another, without the assistance of theory. 

But the case is quite didereut when referred to apy sort of Hki,du K&lcndar, 
where there are hardl/^any instances of an arbitrary distribution of time, for 
excepting some occasional Cshepos (a constant number added or subtracted in 
certain computations to make the'„time fit a particular epoch) and some com- 
plemcnUry fractions «f days adder! to the heginaiug of certain Solar years. 
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it{ order to cornplctc the time due to a given number of mean Solar reyolutlons^’ 
the course of the Asters remaias as uaiuterrupted ia the Ksileadar as it is in 
tlicir orbit. 

As the singular form of the Indjan Patras (or Kaicndara) ma:/ be a matter 
of cwriositj to Europeans, the Author has translated and' inserted at the 
end of the volume, the first page of the Ravi and Chandra^ PUi\changum 
(Solar and I#uni-»olar Kaleudars) for the jear of theCaliyug 492G, coinciding 
Avith A,. Dr 1824, and containing the fir!st mouth of the respective years, with 
their usual astrological appendage, both being unlike those of any other nation, 
ancient or modern. 

The Solar Kalendar is computed in Solar, and the Liini-solar in Sydereal 

time, and with different elements, which accounts for the difference of epochs 

assigned in each to the same pheenomenae (amountingsornetimestoShjtursand 

/Sminutes in filus or vnnus of European time), a circumstance which so operates, 

that the New Moon which is predicted in the one fora particular day, is, on the 

same spot, and computed perhaps by the same Astronomer, of<cn registered for the 

next, in the other ; a remark not to be neglected by Chronologists when they 

attempt to fix an epoch with precision by means of old Hindu Kileadars, 

The Author readily admits that there must be miiny faults in the present 

production, some of which may perhaps not be deemed altogether excusablt 

by those who are versed in Hindu Astronomy. Of the little merit it may possess 

it is not for him to speak, but he may aver, without offending truth or 

modesty, (haf he has neglected no pains to render it deserving of the patronage 

it has received, trusting that all liberal and candid readers will remember that 

in such matters, 

* * « • 

. •* y Opfimus ille cst qui minimis urgetur/^ 

I? fore clo«ing‘lhisintroduction, the Author, in justice to the memory of the 
lute Mr. Ellis, feels bound to record in this place, his acknowledgments of ihe 
personal assistance which he received from t^iat Gentleman during the begin¬ 
ning of the present research, and <be patronage of the Board, of which he was 
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the senior Mcniher, which brought originalljr the work to the notice of Govern¬ 
ment. He stands under a similar obligation to Mr. Oliver and Mr. Richard 
Clarke^ Mr. Ellis’ silccessors in the superiiiteodence of the College of Fort* 
St. George. 

His thanks are alio due to Mr. Hyne of the H. C.'s Medical Service, 
(a Gentleman well qualified for the task) for his trouble in periling and com¬ 
menting the original ibanuscript, before it was ordered to be pritited j and to 
R. Audy Shasbya llrahmini, the Native Astronomer attached to the College, 
for his professional assistance during nearly fwo years that ha communicated 
with him on the subject of these Memoirs. 

Lastly, the Author embraces this opportunity for paying a last tribute of 
respect and gratitude to the memory of the late Mr. Andrew Scott, of the 
H. C.’s Civil Service, for many valuable and important communications in 
a science which in past times, he cultivated with success, and without whose 
assistance several of the papers contained in this collection could never have 
been completed. 


Madras, 1st March, 1S35. 
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Those who only look in this Book for that sort of information which 
requires no labour^ and is to be obtained by mere inspection^ are referred 
to the Indian Chronological Tables inserted at the end of the P*olume. 
The Errata will be found after the Glossary, 
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A 


KEY TO THB MADHYAMA SAURA MANA. 



PART I. 


Cemral account of the Salar Sidereal and Civil T/earsy abused by the Tamul intiahi^ 
tanis of the Peninsula of lndia^> 

It? most of the tracts that hare hitherto been pablished on Ilitidu Astronomy, or 
Chronology, it has been assumed (hat the reader was sufficiently well acquainted with tlie elemcMits 
of these sciences not to require a second initiation ; a rery mistaken idea, whether it be propa¬ 
gated in Europe or in India, and which, for obvious reasons, I shall not adopt on entering into 
the subject of this Memoir. How to open the elementary part of k without alarming the reader 
by a long series of definitions expressed in a dead oriental language, or how to reduce the 
preliminary notions which these definitions are meant to convey, to a convenient scope, without 
risking to become unintelligible, is an alternative which leaves only a choice of difficulties. On 
mature consideration, however, I have thought it adviseable to follow a middle course, and shall 
consequently present definitions to his attention only as they become necessary in the progress 
of these Memoirs, unless they be of a nature very general, and easily understood. What my 
expositions may lose by such an option from want of scientific arrangement will^ I hope, be 
balanced by the advantage of this research being introduced under a less discouraging aspect. 

This first Memoir contains very little theory. The construction of the Solar year, such as it 
is generally used in that part of India which lies South of the river Ndrmad^t (believed to be tho 
same as the Nerbudda), is extremely simple when compared to that of the Luni-solOrr year. The 
perusal of it, therefore, reciuires little or no mathematical knowledge ; but it forms, nevertheless, 
an indispensable introduction to the latter ; and in order to render this part as efficient for that 
purpose as possible, a great portion of the following pages will be occupied by the txpbsition of 
certain mechanical rules, whereby the various circumstances of the common Hindu Solar year, 
may be easily discovered. The time consumed in becoming acquainted with these, will bo 
recovered with profit, when in the second Memoir, we come to treai of the Astronomical year of 
the Hindus, the whole construction of which rests an principles so different from those of 
European Astronomy, thgt all elementary notions of that science must be laid aside for a time by 
the reader, if be be desirous to avoid the inconveniencea which necessarily result from 

premature conclusions. 
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of <b« 

Solar year 
rrferred to the be- 
giuoii>^ of (he Lunar 
Zodiac by the anci* 
ents, 

and to that of the 
Solar 7a>diac by the 
laoUci'jD^. 


Civil nn<1 Sydcrcal 
account. , 


The ECUSODS, 


( 4 ) 

SECTION I. 

Of the division of Time iido years, seasons, months, days, and fractio/is of the same ; prin^ 
eipallt/ according to the Tumul Kalendar. 

Article 1, 

The Tamul Solar year (as it is impropirly called in the Carnatic) is Sydereal, it contains that 
space of time during which the Sun departing from a Star, returns to the same. 

Ancient Astronomers (by which distinclion I mean those who rejected all computations made' 
in Solar time) accounted it to begin when the Sun enters the Lunar mansion Asaini, the first of 
the twcniy.sei-cn regular Naohutras contained in the fixed Lunar Zodiac (*), But modern 
Astronomers, who regulate the year by the Sun’s revolutions without any reference to thosOof 
the Moon, account the year to begin, when that luminary enters the Sign MesLa (the Indian 
Aries) of the fixed Solar Hindu Ecliptic. | 

Each Solar month contains as many days and parts of days as the Sun slays in each Sign. The 
Civil differs from the Astronomical account only from its rejecting fractions of days, each year 
and month beinficcounted to begin at Sun.rise, instead of the time of his mean entrance into 
the respective Signs; observing that if the said fraction exceeds 30 Indian hours (24 European 
minutes ioodanda or guddia being the term foraii Indian hour) which lapse of time is conceived 
to he the mean holf of the (Jay, then the Civil year, or month, are accounted to begin one day 
later than the Astronomical ones; whereas if the time falls below that quantity, both coincide. 

The Hindus divide the Solar year into six seasons (called lUiu in Sanscrit) of two months each, 
the succession of which is always the same, but whose vicissitudes as to climate, depend on the 
place of the Sun’s Apogee in the fixed Zodiac, and the position of the Equinoctial Colurcs 
relatively te the beginning of the Sjdereal Zodiac. Their order and names, under all possibLe 
circumstances, , as well ns that of the months which they comprehend, are according to the Hindu 
and Tumul dcnotpinatlon as follows. (+) 

# IlrNou. 


1 Va Santa. 

2 Grishma. 

3 Varsha. 

4 Sarada, 

j 5 Hemantu. 

6 Sisira. 

Cliaitra X 

Jyuisht'a Q 

Sravana S5 

Aswina np^ 

Margasiras ll\ 

Mag ha f 

Vatsa^'ha Y' 

Asliar n 

Bhadra ^ 

Cartiga 

IPaushia v? 

Phalguna 



Tamul. 

• 


Peongoni H ^ 

Vyassei (5 

lAudi 25 

Paratasi 

ICartiga TT]. 

Tye 41 1 

Chaitram y 

Auni n 

jAuvani 

Arpesi 

|Margali vf 

Maussi | 


{*) Tbe Sohir mid Liiiinr moveable Zodlaca are called Tropical; and ibeir position, relatively tu the Svdereal 

ones, tlrpeiuls on the piccessional variatiriu: called In Sanscrit. J ‘ 

(+) It will seem extraordinary that the Tamul Astronomers should have adopted a di0crrnt distribution of ibo 
ijiontlis of their Solar year when rel'errea to the Beas.mg, from that of the other ilindiis. Such, however is tbe 
Cffse, fo r accorUiiig to them, th e imiiiihv and seasi>u:;arc arranged as follows; * ‘ 


1 Vasatiia. 

S Grishmzf. 

Chnltram y' 

Auni n 

Vyiissci 

Audi 23 


S Varsh/i, 


4 Sarada. 


Aiivani 

Poratasi 


lArpobi_ 

I Ct.rtiga m, 


whicli advances the Tantil season? by one mouth throughout tlic year. 


5 nemauta. 

6 Sisira. 

Margnli Vf 

Maussi ^ 

rye 1 

Poouguiii ^ 
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.The ni.tnes of tlie twelte Sign# of the are 


1 

T Mesha, 

2 

y Vrisha, 

3 

4 

03 Carcata, 

5 

Sh 

6 

7 

Tula, 

8 

nt Vrischica, 

0 

10 

yy Macara, 

n 

Cumbb a. 

1 % 


n Midhnnft^ 
(tJl Canya, 
f Dhanus^ 
K Min. 


The twebe Signs together are calle<i the Rasi Chacra, or Circle of the Sign#. The Ecliptic 
£runii Mandalay and the Equator Nm Mamlqla. Their respectiTe Poles Dtmas,. 

The name# of the months used in the Surriah Siddbaata are the same as those of the Sign#, 
adding iWasa thereto. Those of thoTamulsare 


1 

Chaitramy 

2 

Vyassei, 

3 

4 

Audi, 

6 

Auvani, 

6 

7 

u 

Arpeaiy 

8 

Cartlga, 

£» 

10 


11 

Maussi, 

n 

nes of the same months used more generally by the Hisdus 

1 

Vaisacha, 

2 

Jyaishta, 

0 

u 

4 

Sravana, 

5 

Bha'dra 

6 

7 

Cartiga, 

8 

Margasiras or> 
Agrahayan, 5 

9 

10 

Maghay 

11 

P'hal'guna, 

12 


Auni, 

Paratusi, 

Margali, 

Ppongoni. 

are 

Ashar, 

A'swina, 

Paushiai 

Chitra* 


The latter name, are used by the TelUn!?a» for their Luni.solar year, with this only difference, 
that as the common Luni-aolar year, called Chandra Mana, is accounted to begin with the new 
Moon which precedes the commencement of the Solar year, the Lanar month begins, and 

F*haVguna ends the year. ’ . * ’ 

The Hindus have a great variety of ways of considering the day, and of f aihg its duration. 


The principal are, , 

lo The Savan, or natural day, is the time between two consecutive Sun risings, therefore the 

Savan days are of various duration, even under the Equator. 

According to the ancient Sastras, or inspired books, the Savan day is divided into 60 dfiatas or 
ghatiea-dandas; the dhata 6 P vin.dicai; the vinadica 6 pranac.lasj the pranacala'VOivipalat. • 
The Saura day is the time durjog which the Son describes one degree of the Ecliptic. These 
days are therefore longer or shorter, as the Sn. is near his Apogee or Perigee. They are divided 
in the same proportions as the Savan days, but with different names, viz. Danda, vicala or pili, 
prantcala, (or respiratiou) castactla. 

Astronooieri sometime divide time in minuter parts 5 fhus the or caiUcala int ^ 
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tlipnlas, the alipala into 3600'^limeshas or twinklings of the eje, on account of which this sort 
of time b denominated MurCa^ meaning as above. 

3" The Naeshatra daj, which b also frequently called Saura, with a different meaning from 
that formerly mentioned.—It isbydereul, being the timebetw'een the same point of the Ecliptic 
risinr izcice ; or rather the time between the Equinoctial pointi (called Ayana) rising twice. 
These days are accounted to be equal to one another throughout the year and are used by the 
Tamul Astronomers who compute in Solar time in their preparatory operations ; being always equal 
toCOguddias, subdivided sexagosimally into viguddias, paras and suras, which denominationi 
are also used in Lunar computations. It is proper, however, to observe here,*with a view to a fold 
future confusion, that the measure of time called guddia means also an arc or portion of a 
Nacslhatra (or Lunar mansion) of 13* 20', which is likewise subdivided into viguddiaSj paras, 
Ac. having no immediate reference .to time. 

The fractions of the Solar day used in this Memoir are invariably the last mentioned. The 
Lunar day or Tidhi will be noticed more conveniently in its proper place. 

The names of the days of the week are common to all styles and prevail all over India. They 
have the same signification as those used in ancient and modern Europe, and are as follows: 

Sun 
Moon 
Mars 
Mercury 
Jupiter 
Venui 
Satoru 

The unequal portion of Hme assigned to each month, dependant on the situation of the Surf’s 
A^sis, and the distance of (he Vernal Equinox: j(called Mesha A^ana) from the beginning of the 
sign Mesha, is also affected by the differepce of time which the Tamul Astronomers assign to the 
Sun fo,r moving through the Northern and Southern signs of the Ecliptic, the time for the former 
being 186 days, 21h 3S»« 24», and for the latter 178 days, 8h 34tn 6s. The odd hours and 
miuutes of which they apply to the beginning of the year and months; and being so distributed 
they*do not^require the assistance'of Leap, or Bissextile years, because they reckon the Asfronq- 
jnical beginning of each, from the hour and minute over 365 days when the last year and month 
(expired. 

The Civil year, howevei;, b of 365 and 366 days, like that of the Europeans, the latter being 
determined by the rejection of fractions, as was already hinted at page 4, and not by any regular 
intercalation. It results from this ?irrangcinent that Civil time is sometime longer, sometimt 
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Sunday 

Ravi.vara 

2 

Monday 

Soma-vara 

3 

Tuesday 

Mangala-vara 

4 

Wednesday 

Bhuda-vara 

5 

Thursday 

Guru-vara 

6 

Friday 

Sucra.vara 

7 

Saturday 

SanLvaca 
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r than the Istronomical, Thus according to th« Tatnul compotations the month of j^uni 
of the year of the Cali yug 4847 (June 1745) commenced on Thursday at 44g«d, 50vig< after 
mean Sun rise, which exceeding 30 guddias shew^s that it begun 145- 50v>g. after Sun set, and 
•0 by the Civil reckoning the first of j^um fell on Friday the 11th, instead of Thursday the 
10 th of June ; and as it ended on Monday the lith of July, it follows that the Sydereal month 
of Auni was of 32 days, and the Ciril only 31. In the'same manner, as the following month 
began on Monday the 12th July at 21g 28v ISP (below 30 guddias) and ended dn 
Thursday the 12th August at 49gud. 40v 20p (above SOS) it follows that the Civil month waa 
of 32‘days, and the Sydereal only 3U 

From these preliminaries we shall be enabled to discover by means of the fraction of the root 
or initial feria of the month Chaitram and Solar year (called Soota dina) whether it be one of 
365, or 360 days according to Civil account, but we must previously shew how the Tamuls com¬ 
pute the beginning of their years arid months. 

In order not to crowd unnecessarily the matter on the reader’s attention, I shall assume for 
the present that he knows that the Hindus have imagined, among several others, four grand periods 
which collectively taken form one of 4320000 years, called a Mahayug or great period of con¬ 
junction of the Planets in the beginning of the Hindu Zodiac—that these are called the Satyayug^^ 
the Treta yiis<i f* *’® Devapar pug and the Caliyug ; the latter of which (that in which we live) 

consists of 432000 years, and that of these years 4025 had expired in A. D. 1824_the current 

one being the 4926th (of the Cali yug). We need therefore carry our present speculations no higher 
than the beginning of that aera, as the Tamul Astronomer's are contented to do when they com¬ 
pute their Solar Kalcndar- 

Article 2. 

Rule for finding the mean epoch af the commencement of the Tamul Solar year. 

The Tamul Astronomers have adopted the Solar year of the Aria Siddhanta, the duration qf 

* 

which is 365^115g 31^ 15p, in preference to that of the Surriuh Siddhanta which is 3654 15g 31^ 
31 p 248 (*)j and as they generally work in Solar time,^ fhey use it also in their Lunar compu¬ 
tations : but this i» to be understood only of the Northern Tamuls, called Fachij by their Southern 

I 

neighbours, (I suppose on account of their using the Fakiarn process in their operations), fpr the 
latter, who stile themselves SUtandij^ employ another Solar year, of 3C5<115g 31v 30p, and make 
use of a .Cycle of 90 years, the construction of which will be explained in a subsequent article. 

- 

(*) According to the Aria Siddhanta there are 1577917600 days (called Vuga dma) in a Mahn ywg nr 4320000. 
Hence one year=«i^^’||^5^2d.=365d. 15g. SIv. 15p. Indian time, 365(1. 6h. 12m. 20 %. Kuropean time. Accord¬ 
ing to the Surriah Siddhanta the Vuga dmn is 1577917828, hence the year is i®i|g^d.=:363d. 15g. SIv. 
3)p. 24s. Indian time, and SCid. Ch. I2ni, 36i. 34f. European lime. And lastly, according to the SittandiJ, the 
•amt expressioa i* l«g, 31 v, SOp. Indian time,.and 335d. 6h. I2m. SOs. EuroJean time. 


Sl 


The four yugi. 


DnratioH of the 
Solar year Vachij 
365d. 15g.31v.15p« 


Sittandij 365d. log. 
3iv. 30p, 
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JtwV for finding the 
^kurgana. 


Rule foi^J!ndins Ahargana ar iime elf^cd from the beginning of the Cali ^ug to that ef 
anif proposed year, 

<< Write the numeral of the proposed year In two placet; multiply the first by 365| and the 
** second by 5. Subtract 1237 from the product of the latter, diride the reniainder by 575, the 
quotient will gire days. Multiply the second remainder by 50 and diride again the product by 
** 575, the quotient will gWe guddiis, and so forth to yiguddias and paras,—Add the days, 
** guddias, &c. thus found, to the product of the uumerul into 365J, lo shall the sum be the 
Jhargana sought, i. e. the time cjiplred on the day computed for, since the origin of the 
** Cali yug.” 

For tlie Soofa dina or initial feria of the year, << dWide the sum of days above found by 7^ 
the quotient will give the number of weeks expired, which neglect; and the remainder will b 
the odd day, over complete weeks, which counted from Friday (the day on which the week wa 
supposed to end) will give the initial feria of the year sought.*' 

N. B«-~ If after dividing the second term of the rule by 676, down to paras, there is no remaiader 
it is a proof that the operation was well performed. 

Exampli. 

^ Let the year of the Cali yug 4847 current or 4840 complete, be proposed, wanted its Soofa dina 
and time of the day on which it began. 


JO 

4845 

355| 

24230 

20070 

14538 

1768790 
1211 30v 


8ab.- 


4345 
X 5 

24230 
- 12S7 


22903 
Dir. by — 575 

Quotient 39 days. 


Continued, 

50 

Multiply 50 

saoQ 

Divide by 575 

Quotient 5 viguddias. 

With a remainder of 144 

Mult. by. 60 * 


1770001 30 With a remainder of 529 
Mult. 60 

. 31740 

Divide by 675 


Dif. by 


8540 

675 


15 para 0 « 

Without a remainder. 


Product of No. 1 
of No. i 


Quotient 55guddla8# 
With a remainder of 60 
D, o. Y. f, 
1770001 SO 

30 55 5 15 


Ahargaia or Time expired’l 770041 23 5 15 


4o 


ll«tfU diaa. 


«lbr the initial fitria, or Soota diqa. 


7)1770041(252853 weeks. 

Remaiuder 0, which counted from Friday, leares Friday 







Answeu. 

The year of the Call ylig 4847 began on a Friday at 256 6f 15p after Sun rise, and as the gudtliaa 
do not exceed 30, the Sydereal and Ciril years begin on the same day. 

Father Beschi, from whom I hare borrowed this Rule, is silent on the Meridian to which it 
refers ; it is therefore necessary to supply that omission. 

The Hindus refer to two principal Meridians—thpse of Lancu^ and of Rainissiivunty more 
properly Ram^Ishufa, 

Lanca is an imaginary place supposed to lie under the Equator, somewhat S. W. of the Island 
of Gey Ion; it is one of the four cities {Yavacoti being the first, Lanca the second, Bornacoti 
the third, and Siddkapuri the fourth) which are supposed to He under the Equator at 50 degrees 
distance from each other. 

The Meridian of Lanca is supposed to pass through two other towns on the Continent of India, 
namely, Sannihita^sarasj and Jva?di, the latter, according to common opinion, being Vjjayini^ 
now called Oogein, which lies in 23o 11' 30" North Jjatitude, 

That Meridian (in Sungserete Rec'ha) is supposed to lie 75<) 53' 15" (5^ 3« 33») East of Green* 
wich; and 73o 33^ o" (4h 54^ 12s) East of Paris (*), and to this the preceding Rule refers, 
Bamisturam is a small Island, situated between Ceylon and the Continent of India, at t^he 
entrance of Palk’li passage in the Streighta of Manaar, and ia famous for its ancient Pagoda and 
ObserTafory,. 

It lies in 79® 22' 5" (5b ITnm 28* 20"') Long. E. of Greenwich^ 
and 77® I' 50'' (5^ 8n» 7» 50'") East of Paris, 

Its Latitude is 9® 18' 7 " North. 

N. B.—This position was extracted from Colonel Lambton’s Trigonometrical Surrey. (4-) 

Demonstration of the Tamul Rule for finding the Jhargana^ and tutOW feria of the yeaf^ 
called Soota dinn^ 

The first part of this operation, wluph goes to multiply the numeral of the proposed yeai» of the 

Cali yug by 3fi5|, requires no demonstration; that multiplier including the 15 odd ^uddias 

(6 hours) orer the number of entire days contained in the year, which^ as was before stated, 

consists of 365d 16s 3lv 15P’(3654 6h I2«n 30i Eiir. time). But we are to account for the remain* 

' * 

ing 31r. 16in (12n» 30s Eur. time) by which the years of the Caliyug expired ought also to bo 
multiplied. 

Now, adverting to the process as disclosed at page 8, for the reason that the sum of years is 


(*) Lanca may be snpposed to lie very nearly SoutU of Calicut, Ifcte Meridian of the latter place passing onlf 
Od. 4m. 15s. West of the Rec'ha of Lanca. ’ *• ^ ^ 

(t) The Rulca and Tablet of MuUi-Carjaaada, and BuIIa-dltiy Callu, refer to tlie Meridian of Ramissinraas. 


Thelndlnn principal 
Meridians i 
Lunr.i, 

Ramissuram. 


The Tamnl Ride re¬ 
fers to the Mericfinn 
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under the Equator, 


IlemcnBtration of the 
Rule. 
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multipllcfl by 5, ft follows that yoa are to take only the l-5tli part of 15P or 1875i>, tliat if 
i^ip r::: 375p, or what is the same thing 6 J Tiguddias. 

Now to multiply successively the complete years of the Cali yug 4848 in terms of days, 
we are to consider that 6 J may be converted into this expression the numerator expressing' 
the number of minutes in a Tamul hour or guddia / and as the Rule goes to divide the prodnct 
of the elapsed years multiplied into 5 by 376, we have 4S46X5X^4f?~ 

60X60X60 in which expri ssion the first factor gives the product in days, the second in guddias, 
the third in viguddias, and the fourth into paras. 

We are now to enquire why, having multiplied the years of the Cali yug expired by 5, we have 
subtracted 1237 from the pro duct. 

Ob 8 (?rve that, if (hat number be divided as before by 576 it will give 2d 8 s 51^ 15P, therefore, 

seeing that according to Hindu account the first year of the Cali yug began on the 4lh day of 

the week at 51^ 8 ^ 45P, and that if 1237 be divided by 576 the quotient will give n. g. v. p. 
as above stated, if we add both « • » • ^ ' 285115 

. . .. 4 51 8 15 


we have a complete week • - ^ - •• * 7 0 Q Q 

•o that this equation is merely contrived for the sake of counting the days In the Akargana from 
a complete period, i. e. the beginning of the week as it was then considered to be, and this 
addition will be equally performed, whether you add it to the 3 ear, or subtract it from the epoch^ 
in which latter case however,will be made to begin 2 d 8 g 5 lv I5p sooner than it ought, increas* 
in^ the Akargana by thus much, which is the cause of ,t^esubtractive equation when that element 
iscomputed by the Tables. 

Haring operated agreeably to tho preceding Rules, you are to reckon from Fridayy becau$^ it 
was then taken/o begin the week. 

But if you wish*to reckon from Sunday, you are to subtract days from the above account, 
which will be done if you retrench twice 576, or 1152, and if instead of 12^7 you subtract 2382. 
The latter is the practice of the Southern inhabitants of the Peninsula, called Sittardij. 

The Rule and Example given at page 8 , as it includes the subtractive quantity 1237,is therefor# 
to be cxpr|a 8 ed as follows t 


4846x5* 

578 *“ 670 


rr 39 55 


V. 

6 


p. 

n 


and this added to 4846 X365 1770001 30 0 0 
as before found » • 1770041 25 6 J5 

and we ara to reckon from Friday^ But if you wish to reckon from Sunday^ It will ba 


578 


:x60f=c.'~=37d.55ll 6v 15p, 


€♦; 
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N. B.—It freq^ienfly occurs, In tlie course of research, that it la expedient to compare the 
Jhargana elkited the Rule, ^ilh tliat which may be procured by means of the Tables. Itia 
therefore necessary to warn^^ie riader, that althouj^h the Ah($r'gana used by the Northern Tamul 
Astronomers is constructed so as to reckon from Ft ida^^ yet if we seek the initiitl f^ria of tbo 
year, for the same account, by means of Table f. (page 1 of the Tables), we are to count the 
root of the days inserted between parenthehis, from i>undat^f which is not the case when using 
Table XL Vi IJ pag;e 66, where the remainder after division by 7 is to be told off from JPriduy. 

Articcr 3, 

On the manner of computing the beginning and d^tralion of the twelve months of the yeaK 
In the pMresent position of the Suu*s Apsis ( RavLMandocha) which only motes at the rate of 
I' in 617 years, and which at the end of the year of the Cali yug 4846 [f) (A. D. 1745) was In 
17® 17' 10",4 from the first point of the Hindu Zodiac—and of the distance of the said point 
from the K(|uinoctjal colure (Ayanansa) which increases 64 ' in a year, and was at the end of the 
lame year equal to an arc of 18® 41' 23" iT", the separate duration of each of the tw^elr# 
months of the Solar year (in the aggregate always equal to 363d 15s 31v i6p) was as follows; 


Brmgac. Tamuc. Bengal. Tamuc. 



SoUr 

Mo'*fhs. 

Solar 

Mianths. 

Duration, 


Solar 

Month*. 

Solar 

Months. 

Darat(on. 

1 . 

Vaisaeha 

Chaitram 

'1. s. T. 1>. 
.10 55 32 1| 
1 

7 

Cartiga 

Arppsi 

<1. i;. ». p. 

20 S4 7* 1 

2 

Jaish'ta 

Viassei 

31 21 12 i; 

8 

Margnsiras 

(Cartiga 

:0 30 24 2 

3 

Ashar. 

Aunt 

31 3S 38 1 

9 

Pa ushya 

Margali 

20 20 53 1 

4 

Sravana 

Audi 

11 28 12 2 

10 

Mogh * 

Tye 

29 27 16 1 

5 

Bha'dra 

Aavani 

31 2 10 1 

11 

Phalguna 

MaussI 

29 48 24 1 

6 ' 

A^wina 

Paratasi 

30 27 22 1 

12 

ChUri 

Poongoni 

30 20 21 2 


Now if it be required io find the Ahargana, and initial feria (Soota diba) in the beginning of 

each Solar month of the current year of the Caliyug 4847, having found the same for the beginning 

of the year by the general rule giren at page 8 (or by means of Table I), ail that n^ed be done 

is to add successively (hereto the abstract duration of each month, as above Exhibited, and — 

^ ^ Haw to eompnte the 

dividing as usual by 7, the remainder counted from Fridau (or if the Table be used the Root aad dura¬ 

tion of the monllM. 

between parenthesis from Sunday) will give the Soota dina sought. 

The following example will answer for all possible cases, when computing in Consequenlia* The. 
quantities for each month must of course be subtracted when working in Aiit^dentia. 


(*) OOi April N. A. 
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Aliargana for tlie beginning 
of A. C, 4847 

Abstrnct dur. of Chaitrnm 

Ahargana Ist VlnBsei 
of Viassei 

Aliargana 1st A uni 
of Auni 

Ahargana Ist Audi 
of Audi 

Ahargana 1st Aurani 
of Aurani 


ExAMrii. 
Bt THE Rule. 


' By THE TantEB. 



G. 

V. 

p. 

Initial Roof of 

p. 

c. 

V. 

f. 

irrooii 

25 

6 

15 

A, C. 4847 

(S) 

25 

6 

15 

SO. 

55 

32 

1 

Table III. 

w 

55 

32 

1 

1770072 

20 

38 

16 

Monday 

(1) 

20 

38 

16 

31 

f4 

12 

1 


(3) 

24 

12 

1 

1770103 

44 

60 

17 

Thursday » 

(4) 

44 

50 

17 

31 

36 

38 

1 

(3) 

36 

38 

1 

1770135 

21 

28 

18 

Monday 

(1) 

21 

28 

18 

31 

28 

12 

2 

(3) 

23 

12 

2 

1770166 

49 

40 

20 

Thursday 

(4) 

49 

40 

20 

31 

2 

10 

1 


(3) 

2 

10 

1 

1770197 

51 

50 

21 

Sunday 

{0) 

51 

50 

21 




&c, 




Ahargana 1st Paratasi 

Here the process by (he Table indicates at once Sunday ; but if ur© had worked merely by the 

R^le for the \tt of Paratasi^ it would bo 7)1770197^^52885 weeks 
with a remainder of 2 

which counted from Friday^ gives equally Sundaif, 


Tear of 36C Civil 
injB how diicaver* 
td. 


Article 4» 

On the Civil years of 365 and 36ti days. 

Before entering into the manner of expounding the initial feria of the Hindu Solar months 
for the European concurring date, we shall consider the effects of the operation of the fraction 
of days annexed to the number of entire days for each month, already hinted at page 4, 

The number of registered days contained in any Solar month depends on the value of ths 
fraction of the first Ahargana in the year, which is variable^ Thi» fraction combined with 
those of the remaining months (which abstractedly are constant) determines the character of Ih 
year, by which is meant whether the Civft is one of 365, or 366 days : because when the sum, 
or difference, for any month exceeds 59s 59v 59p, its initial feria passes suddenly from one day 
to itsmext. 

Thus|f Ae beginning of Chaitram and Solar year be expressed by o. a, r, t, 

the llooV . - . . - ^ Friday (5) 63 13 47 

And if youalld (hereto the collective Roots up to the month Tye Vf (Table 111) (4) 6 46 12 

You hare the Soofa di/io for Maussi . Tuesday (2) 59 59 59 

Tuesday^ which if expounded in the European Kalendar with the Dominical Letter F, as shall bt 
shewn hereafter, will elicit Tuesday the 12th February Sydereal account. 


^ But if iKe skme Root" • « 

be onl^ encreased by • 

and yon add for Tye as before 
you have the beginniug of Mausii 


D. «. V. P. 

(5) 53 13 47 

« - I 

(5) 53 13 48 

(4) 6 46 12 

0 O 0 
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Wednesday tbo 13(h February; and so the month Tye which had’before only 29 KalentUr 
dayi, would in the latter case count 30, and the following month Poongonl which had SOdaya 
before, would now only count 29, 

This circumstance, which generally operates so as to exchange the value of two near months, 
BO that their sum remains the same, yet sometimes produces a diCerent result, and determines a 
Leap or a common year, 

B, «. ▼. F. 

Thus let the Root for the beginning of Chaitram anjd year be . Wednesday (3) 69 69 69 

’ A.nd suppose that being expounded with the Dominical Letter G it brings out the 
llth«of April, add One para thereto - • - - + 1 

Thursday (4) 0 0 0 

then you have lliursda^ the 12th April, and the Civil month Chaitram, which in the former case 
counted only 31 days, will now only count 30, without an equivalent in the next month. 

But it will be further shewn that, whenever the Root for Chaitram and year exceeds 44g 28v 44p 
the proposed year invariably counts 366 days; therefore in the present case, the said year would 
become a common instead of a Leap year, which it would have been. 

Generally the European date concurrent with the beginning of Cliaitram and year is an Index 
which points out whether the Hindu Solar year propounded, consists of 365 or 366 days in the 
Kalendar, which (to use common language) I shall in future call Common and Bissextile^ altho* 
the latter do not recur by arbitrary intercalations, as is the case in the European KaRndair. 

The same date also indicates the limits of the beginnings of the 11 remaining months of the 
same year, when referred to our Kalendar, in a manner that cannot be mistaken, notwithstanding 
the great variety of combinationc of which the Roots are susceptible. 

RbLE. 


S: 


When the R«ot of 
Chaitrurn exceeds 
Ii8v 44 p the year 
b of 366 <iay«. 


Root for (he begin, 
niiig of Cliait»-aui 
and year expounded 
into European tinfe 
—an Index which 
•hewj whether (ho 
year consists of SG5 
or 366 djays,’ and 
indicates the « limit! 
of (he other ti 
mouths, 


Jo a Whenever the fractional part of the Hoot which elicits the beginning of (he year falls 

below 41 s 28^ 44p, or up to it, then the year counts only 366 days in the Kalendar,’* 

2»> And when the fraction amounts to 44g 28^ 45i» then that Civil year counts 366 days.*^' 

The demonstration of this precept flows from what has already been said for c. v. p. 
let the fraction of the initial feria proposed be - ' - . • 44 28 45 

Add the fraction of the Root for one year complete' • - « 15 31 15 

You have for the sum • * . • « - Id 000 

that is, one entire day over and above the sum of dayg independently of tho fractions. 

Example 1. ^ ) 

On the beginning of the year of the Pali yug 4856 (A. D,’1754), the initial Root n* c. r. 
is found to be . • • . Tuesday (2) .44 47 30 

which if expounded with its Dominical Letter F, will give 9th April N. S. 

^^ow if you add thereto the Root for one complete year (Table I) ' - - (1) 15 SI 15 

You have beginning of . Thursday (4) 0 18 45 

the year of the Cali yug 4857; 


How to dificover a 
common year, 

A Biisextile year^ 
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which Thursday being expounded with its proper Dominical Letter E, falls on the 10th April 1755, 
and shews that the year of the Cali yug 4850 (or Saca 1677) counts 366 days in the Kalendarv 

Example If, 

But if the year of the Cali yug 48S2 (A. D. 1781), the proper Root of 
^hichis • . . . . Monday (1) 43 51 IS 

be proposed, and this Monday be ei^pounded with the proper Dominical Letter 
O, it will fall on the 9th April N. 8, 

Add as before the Root for one year • - - « (l) 15 31 IS 

And you have the beginning of - - « Tuesday (2) 69 22 SO 

the year of tho Cali yug 4884. Now the said initial feria being expounded with the proper 
Dominical Letter F, falls also on the 9th of April N. S. (A. D. JL782), and the corresponding 
Christian year being a common one, the Tamul Solar year is one of 365 clays. 

Having calculated by these Rules the Tamul Leap years of 366 days concurring with tha 
Christian year of the XIXth Century, they were found to fall as follows: 


Number of 
Leap years. 

Christian 

Years, 

Leap 
Years of 
the Cali 
yug con. 
curring 
with do. 

Years 
from the 
birth of 
Saiivaha. 
na. 

Number of 
Leap years. 

Christian 

Years. 

Leap 
Years of 
the Cali 
yug con¬ 
curring 
with do. 

Years 
from the 
birth of 
Salivaha. 
na. 

1 

1801. 2 

4903 

1724 

14 

1851-52 

4953 

1774 

2 

1805. 6 

4907 

1728 

15 

1855.56 

4957 

1778 

% 

1809.10 

4911 

1732 

16 

1859-60 

4961 

1782 

4 

1812.13 

4914 

1736 

17 

1863-64 

4965 

1786 

5 

1816.17 

4918 

1739 

18 

1867.68 1 

1 4969 

1790 

6 

1820-21 

4922 

1743 

19 

1870.71 

4972 

1793 

7 

1824.25 

4926 

1747 

20 

1874-75 

4976 

1797 

8 

1828.29 

4930 

1751 

21 

1878.79 

49SO 

1801 

9 

. 1832.33 

4934 

1755 

22 

1882.83 

4984 

1805 

10 

* 1836.37 

4938 

1759 

23 

1886-87 

4988 

1809 

11 

mo. 4 i 

4942 

1763 

24 

1890.91 

4992 

1813 

12 

1843.44 

4945 

«1766 

25 

1894-95 

4998 

1817 

13 

1847-48 

4949 

1770 

26 

1898.99 

6000 

1821 


Thf! limiti of tlie 
of the 11 
Invt monthit bow dig* 
Cf>T«roJ. 


Thus there happen to be 26 Leap years in the XIXth Century, instead of 25 as is the case in 
th^'Juliaji, ^nd 24 in the Gregorian KalencTars (when the latter does not begin with a Bissextile 
year, as A. D. 1600, 2000, Ac.) which will serve to explain hereafter, why the Julian Kalendar 
recodes, by one da)^ and the Gregorian two days, from the Tamul Secular years. 

Article 6. 

On ihs limits of the number of Civil days contained in the eleven last months of the year^ 
With respect to the beginning of the eleven last months of the year, and the manner of deter. 
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number of civil days contained in each in any particular year, the initial root of the 
year affords likewise an Index from which the beginning of the eleven last months never recede (in 
their proper concurrent European month) more than claj/s —and never exceed beyond four: 
tnl furthermore shews, that in the present positions of the Sun’s Apsis, and Equinoctial Colure, 
the Tamul month Maussi 'iZ (Indian February) if alone, and invariably that which ahticipatei ' 
the European date of the beginning of Chaitram in the New Style, (*) 

Thus if the 1st Chaitram and year of the Cali yug 4847 be found to fall on the 9th April 1745 
N. S. the beginning of the month of Muus$i will fall on the 8th February 1746 and if the 
1st Chaitram and year of the Cali yug 4918 falls on the 10th April 1816 N. S. the 1st of its 
month Maussi will fall on the 9th February 1817; and no other month in the year will be 
subject to the same subtraction. 

This consideration reduces the limits of the other ten months (in their concurrent European 
months) to the compass of four days, to be added to the date of Chaitram in its proper European 
month. 

Thus if the Ist Chaitram of the year of the Cali yug 4915 falls on the llth April 1813 N. S. 
none of the other months in the same year will begin later than the 15th of iti own coucurring 
European month, or earlier than the llth. 

These limits being less thanes complete xoeeJcyiitsot Xosist ibo least doubt, when converting 
Tamul into European dates, into which of the four weeks and fraction of week the initial feria of' 
any Tamul month elicited by the Rule, should fall according to European account. 

With respect to the Syderealand Civil duration of the Tamul months of any proposed year, 
it is manifest that since the initial foria of each month may be elicited by the Rule or the Tables, 
and since we possess the limits within which these must fall, any European Kalendar, or series 
of Dominical Letters, will suffice for determining the length of the proposed month... 

Thus let it be proposed to find the Sydereal and Civil duration of the Tamul month Auni of 
the year of the Cali yug 4856 (A. D. 1754-5). Having computed the initial fi^ria and fraction 

for that month according to the preceding Rules, which- are (vide Table d. c. t. f. 

X, page 13) . - . -r ^ Tuesdiy (2) 4 3.132 

and that for (he following mouth Audi • . Friday (5) 41 9 33 

and the Dominical Letter for A. D. 1754 N. S, being F (I-)? lake Tuesday (A) to be the 


§1 


The liinits ef Muuv- 
ii constant iu the 
Gregorian year, ali» 
ways 


Those of the o(her' 
10 inontlis always.|. 


How to itetemlne 
the Civil aafl Syde¬ 
real rluration of each 
Tanivl luontb of auy 
proponed year. 


(V) In the Old Style Maussi falls always one day and Poongoni two days (in their respective Enropcan 
concurring months) behind the date of ChaitrAm, in its own European month ; but the extreme limits continue to lie 
fve days, becauie the other ten monibi cannot exceed the European date of Chaitram in their proper concnrrrat 
luontl), more than three days. 

(f) Any Dominical Letter assumed at pleasure will answer the fame purpose for the abstract duration of the 
moith without any reference to the Europeaa Kaleodasi ^ 
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Xgt of Am)l, and count,down to the Frida)' {1)) which falls between 2S and Z2 >ve find that It 
corresponds to the Tuesday counted as one^ -which nuarki the first day of the Tamul 

month AutU^ and consequently that Auni (the month for which the computation is made) con# 
tains 31 days. 

Now the fraction of time anneired to the initial feria of Auni is 31v 32P which being below 
30 guddias (page 4), shews that the month begun at da^ iitne^ and therefore the Sydercal and 
Ciril beginning coincide. 

But the fraction of the initial feria of Audi is 41g 9v S3p, which shew,? that the month*began 
^tni^ht tiine^ therefore the Ciml month commenced not on Friday^ but on iSrt/w/Y/fliy folio wing, the 
Civil and Sydereal account differing by one day—therefore the Sydereal month Auni is of 31 days 
and the Civil of 32. 

This method is lo plain, that although the proposition presents three feasible cases, .viz. !« "When 
tlie Roots are both below or above 30g, when the Civil and Sydereal months are of the same 
duration. 2» When the Root of the first is below, and that of the second above 30?, in which case 
the Civil is greater than the Sydereal; and 3® When the first is above, and the last is below 
SO?, in which case the Civil is shorter than the Sydereal month, yet the process being always the 
same, hardly requires any further illustration. For it is plain that if we wish to refer the same to 
the European Kalendars, provided the Christian date of the initial feria of the year, and tlie 
Dominical Letters according to either Old or New Style be given, then the date of beginning and 
duration of the twelve mootlis of the Ti^mul years may always be known by their Roots without 
difficulty. 

Thus if the initial root of the year of the Cali yiig 4856 be Tuesday (2d) 44? 47v 30p—the 
Dominical Letter for A. D. 1754 Old Style be B ; and the date of the above Tuesday 29th of 
March, the Root for the beginning of being Friday (5<l) 40g IQv 3ip^ if we proceed as 

shewn before,, it will be found to fallen the 29th April, and (counting Tuesday as one) the Tamul 
month Chailram will consist of 31 d€iy% Sydereal and Civil account. 

And if the same be computed for the Nbw Style, the Dominical Letter for 1754 being F, then, 
if Tuesday l$t Chailram is said lo fall on the 9th April N. S. Friday^ the initial feria of Viassei 
■ will fall on the lOlh May, and the first Tamul month will consist of 31 days» 

, Lastly^ it ^8 to be remembered when reckoning according to Civil account, that if the Civil month 
begins one day; later than the Sydereal, It displaces by one^ every succeeding day in the same 
month, and this until the Sun, by entering a new Sign, determines the future coincidence or dissi- 
dence of the Civil and Sydeceal dates of the ensuing month. 

What we have hitherto stated on the general construction of the Solar Sydereal year, will be 
frequently referred to in the coarse of this work, when it comes to treat of the resolution of the 
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Astronomical Luni.solar year by means of the VahUm process, and Tables, such as It is used 
by the modern Tamul Astronomers; differing In this respect from the TelUngas, who still adhero 
rigidly to the doctrines of the Surriah Siddhanta, 

The Tamul Kalendar is in itself as simple as the European, but as its columns record true time 
for the particular place where it is intended to be used, and as its margin is loaded with a Tariety 
of articles foreign to its immediate purpose, which require a greater knowledge of Hindu 
‘ Astronomy, than the reader is at present supppsed to 'possess, it is indispensable, in order to render 
that acquirement practically useful, to furnish him with the means of conrerting dates proposed 
according to the Hindu Solar account, as explained in the preceding pages, into corresponding 
European dates and rice rersa, and to that object we shall derote the remaining part of this 
Section. 

Should, however, the reader be desirous to inspect a specimen of the Ra?i,Panchangum, or 
Solar Kalendar as it is published in the Southern parU of the Peninsula of India, he will find a 
translation of that part of it which refers to the first month of the year of Cali yug 4925 
(A. D. 1825), inserted at the end of all the Tables; for vre have already occasion for a greater 
number of technical terms in the present Memoir than is convenient, without adding to theso 
a number of Astrological dehnitions, which cannot be dispensed with for understanding the 
Addenda oi the Ravi Panchangum, 

Articlb 5* 

The manner of numbering iUe Indian years of the Cali yug, tshen referred to European 
accounts* 

The number of years expired since the beginning of the Cjli yug on the birth of Christ, 
Jlyonhian account, are 3101; therefore, the current year A. D. 1 corresponds to part of the 
3102d year of the Cali yug. 

It will save a great deal of future embarrassment to the reader if he notices particularly at this 
place, that according to established usage, the years of all the Hindu Styles to concur 

with that Christian year during which the last expired ends. Thus if the years of the Caliyug^ 
orSaca, which correspond to A. D. 1822 be ashed of any Indian, he will call it 4923 i^mplete, 
because that Solar year ends on the 11th April N. S. of the said Christian year. ,liut as the 
current Indian year 4024 begins on that day, awfcontinucs until the Hth April lt{23, it might 
otherwise be more properly coupled with the latter.~It is therefore a general rule, when any 
year of the Cali yug is to be deduced from the numeral of the European year to which 'it corres. 
ponds, that unit)/ he subtracted from the latter hefore adding the epoch thereto ; which is the 
practice followed by Father JBcschi, and that which is used’in the Examples given at the end of 
this Memoir* ' 


Of the .Tra Cali 
yugam . 


nn 

3101 
4023 

For the iiuiiifral «f 
the year of thi* Cali 
yug, unity to be re* 
trenched from the 
Furopcan year be* 
fore adding the 
epoch 3102, 

1821 

3102 >> 


4023 
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Auticlb 7» ‘ 

Of the wra Salivahana, 

The b<*giDn:Itig cf the wn Salivahina dates from the birth of a Prince of that n'lWft whose 
hisiory ts connected with Hindu Mythology: that erent is supposed to have taken place when 
S179 years of the Cali yug had e*pircd> which makes it fall 78 years after the birth of Christ. 

The years when reckoned according to that account are called Saca, but differ in nothing froin 
the common Solar year, the elements of which were disclosed in the preceding^pages. It is customs* 
ry in these Provinces^ (and I beliete in all parts of India) when dating any document^ to couple 
the nnmeral of the year Saca with that of the Cali yug. Thus if the current year be asked of 
tny Native, he seldom Pails (besides other distinctions) to say, for instance The year 4782 of 
the Cali yug, or Saca 1603,** 

Modern Astronomers make frequent use of this oera for abridging certain Astronomical cam#, 
potations, as will be seen hereafter in the article which treats of the Cycle of (JO years.- 

The Current year Saia may always be determined by the following 



Rulk. 



Kor tfce nnin«:ral of * 
tho year Saca, 

I^t the year of the Cali yug 

complete be proposed » » 


4318 
subtract 3179- 


1667 


Xet Anno Domini current » » . 1745 

be proposed .. subtract 78 

Year Saca complete «•••..„ 16^ 

Or if yon wish to have the three successively by one operation for A. D. 1745 current, say 

first 1745—l=rl744 . . .. * 1744 

Add the year of the Cali yug expired » * ^ 3102 


At the birth'of Christy you have. A, Cali yug 
Subtract epoch of Salivahana 


4<S46 completi 
3179 


Of the flffra Vlcra^ 
moUitya, 


You have the year Saca sought • • « 1607 complete 

,(} 

and let it be remembered that the Christian year proposed concurs partly with the years of the 
Cali ybg 4846 and 4847, and Saca 1667 and 1668, in the same manner that the first of each of 
these yiijars corresponds partly with A.. D. 1745 and 1746. 

. , AllTICLl 

Of the wra Ficramadtiya, * 

There is another lera called Ficramadityay little used In the Sonfliem parts of India, It nnm* 
bers the Luni-solar years, in the same manner as that of Salivahana does the Solar ones. 

Vicramaditya is said to have been a Prince who reigned 135 years before Salivahana^ and 
supposed to be one of his ancestors^ Its epoch begins when 3044 years of the Caliyag were 
expired, i. e. 67 )fearsbefore,Chrlst; so that if any year of the Cali yug bo proposed, and the 
last expired year Ficramuditya, be wanted, which let it be A. Cali yug 4925, subtract 3014 
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tterefrom, yon hare 1881, the year sought. Or If the Christian year bo propowd, which let be 

13JI j add 57, and you hare 1831 as before. ♦ 

AaTict* 9, 

Praclical manner of determining the commencemenl of the Solar year. 

In order to dismiss what may be farther stated on the mode of determining the beginning of 
tlie Solar year, I shall obserrc, independently of all computations, that there arc several ways of 
filing the same practically. These consist in observing the passage over the Meridian of some 
yoga, or Zodiacal Star (the principal one of each Lunao mansion) the position of. which is given 
in the Hindu Tables.. 

Thus IhrshanUy the yoga of^ and only Slat in the Lunar mansion Cfufra, is accounted by tha 
Hindu Astronomers-to be exactly six Signs in Longitude from the beginning of the Solar Zodiac. 
European Astronomers take this Star to be Spica Virginia ; so that when it is obserred to‘ pass 
over the Meridian at midnight any where, the mean Solar year ought to begin ; altho’ modern 
Aslronomere account its Civil commencement to be on the ensuing Sun -rising—^Whether the 
original position of the Star in Right Ascension and Declination from which the Hindu Astronomers 
have deduced its Longitude, have been wrongly determined, as is most probable, or that they 
advert to another Star, our determination of the first point in the Indian sign Aries by Spica Fir^ 
gintSy givvl a material difference ih the results. 

I have computed its Longitude for the year of the Call yug SffOO complete, answering to 18th 
March A. D. 499 , when it is supposed there was no Ayanansa, and also for A. C. 4911 complete, 
when the Ayanansa aas 19' 39' 54' using De Lalande’s Tables, and the difference at the respec. 
tive epochs were 


Frnctlca! det^rmi- 
lutitifi «f Ifie Ucgiit* 
of the Solar 

year. 


Manner of dcior- 
pracfurally 
the beginning of the 
Solar year. 

By the yoza Her 
fJuina orSpiea Vir* 

giiiitf. 


6 * 21 " 47' 50^ 55* 
6 0 0 0 0 


Difference 


2 47 60 63 


6 

6 


n 

19 


11 32 55 

39 54 2 


Longitude Spica Virginis 20th March 4S9 - 

Hy the Ayanansa for Solar year Cali yug 3600 complete 

Longitude of Spica Virginis 29th March 1810 Julian Stifle • 

By the Ayanansa for the year of the Cali yug 4911 complete 

Difference 1 31 38 65 

By which quantities the yoga Berthana exwded at the respcctire epochs the Longitude ascribed 
to it, a circumstance which would have retarded the beginning of the Solar year of the .Call 
yug 3601 by 23 20'i 7'—and that of 49l2 by 13 135 11' 36V 

Independently of Uershana, the yoga of the Lunar mansion Revati, supposed to be the same 
as t Piscium, and called by the Hindus Vaidhrity , is taken by them to be in the last point of the 
sign M'n, the Indian Pisces ; or what comes to the same in the first of Mesha (Aries), so that 


Thp snmf* by the 
yoga Vaidhfity» 


(») Some pretend thatthi. cincidence look place .39 jear. laier i but with theae conteadin? epinioli. wc hav. 
ut preicttt nothing to do. 










§L 

( SO ) 

wlmiiit is supposed to poss (he Meridian any where at midnight, it should mark the mean 
Sydenal beginning of the Tamul month Jrpcsi, from which that of the year may bo 
deduced; but I belieTe that in present times Indian Astronomers make little use of any Star 
for improTing their account of time, or their general system of Astronomy (•), and that they 
content themselres for all purposes, Civil as well as Astronomical, to observiT the heavens in their 
Books and Tables. There can be little doubt that this opposition of IJershma (Spica iff) and 
coincidence of Faiilhri/)/ (J Piscium) to lod with the commencement of the Hindu Solar Zodiac, 
never had the precision which the Indians assign to them ; enough ha, been said, howe;er, to 
shew that the manner of fixing the commencement of the Solar year indicated in the Rule given 
at page 8; cause, it to anticipate in present times the moment of the Sun’s entrance info the 
sign Meslia (ir) according io iheir oxn Jyanansa, by an assignable quantity of no difficult 
resolution. 


SECTION IL 

, ^ Account of the Tables, 

This Section is exchlsirely confined to the consideration of the Tarlons processes and Tables 
by means of which the initial feriw or roots of the beginning of Tamul years and monlh.s^ 
treated of in the preceding Section, may be expounded into monthly dates^ of the Christian 
Kalendars, for any epoch vvbateyer; without which Hindu Astronomy can only be to Europeaua 
a subject of learned discussion, the resolution of which can be of no sort c-f assistance for 
pieiietrating info the depths of Hindu Chronology, or for alTording Indians any means for getting 
access int 9 ours. 

The following subject, although of vital importahee to ihe utility of the rest of the work, w/»ii 
t^herefore neither gratify the curiosity of scientific men, nor serve to elicit the polemic powers 
of Scholiasts. The Rules and Tables hereafter disclosed consider both the Julian and Gregorian 
accounts ; the first of these could not be dispensed with, because the Julian Style was only dis¬ 
continued on the Continent of Europe on the 4rh October 1£8^, when ten days were retrenched 

(*) 'Ihprc will be found a Note at (he end of (lie Volume, wherein it i* nhewn how (he beginning of any 
Hinifti Robif year, as accotujted in tlie Ariah SIddbaota, may be so equated*(hat ihc Suri’ninean Longitude, as 
elicited by the European Tables for that instant of time, be in all cares equal to ihc Jyananta to the pro¬ 
posed year. Now havine equated the time nf beginning of ihe Solar year S60I (A. D. 409) by the formula 
given in that Note, the equation was found to be 2d lUi Eor. Time, or Indian d. a. ▼. r, 

Time - . . - , . « ^ - -f-2 28 IS 24 

Ibit the equation by i’/erA/ionfl was 2cl 20h Tm or ^ ^-rf- 2 50 17 SO 

^lienee there is stpl a difference of ** 9 a • S2 6 

♦>r in £urope«an Time 8h 50m 2*. 








from the said month, and until the 29th March 1752 when the same st^'le was adopted In England, 
and eleren da^^s were retrenched for the same reason as had determined the Gregorian reforma, 
tion. 

The first step towards the attainment of that object Is, to establish some cxpeclltlous method Tiie’Dami(ucr«i 
for expounding the monthly date of any feria (or weekly day) that may he proposed in past, 
present and future times, according to the two European accounts aboro mentioned ; and the 
most.obWons instrument for that purpose is the Dominical Letter. But as the usual process for 
eliciting it is somewhat operosc (») and would take a great deal more time than the whole 
resolutions of the problem, I haro constructed two Tables which, in tlie space of less than 
three minutes, will enable the computer to elicit the same, for any year whateter, with equal 
certainly. 

I shall now proceed to gite an account of the Tables belonging to the present Memoir* Txpinnation of the 

I'abieif. 

Taile I and II, page 1 and 2 of the Tablest 

rnotlce these two Tables together, because they are both of the invention of TVjfAcr Betiyhi, 
and are found in the same page of his manuscript tract on the Division of Time according to 
the ramnls. The first I shall consider in the present article ; the second will be noticed in that 
which treats of the Cycle of 00 years, used in the Southern ProTintes. 

Table I gires at top of the 1st cofumn, the Root of the Ahargana for the year of the Cali yog TaMe I. 

4802, complete : the other quantities fn the second column are the Rools of years from 1 to 100 
collectively taken, the figures between parentheeis being the remainder of the sum of days after 
division by 7, to be counted frOm Sunday in order to hare the initial feria sought. 

If therefore it be proposed to compute the end of any year of the Cali yog, which let it be 4848, 

take 4802 therefrom ; and if to the quantity which marks the epoch in the 2d column yon add 
44 years (the difiference), the sum will be the Root of the end of the year 4348 , or commencement 


(•) The following technical Rule la arlifi'eial verse, extracted from Ht!ttcin’!i Dictionary, will enable the 
reader to use that of the processes which he prefers’, ob-ierving that the Domiirical Letters of the ancient Julian 
Kalendar it 4 places before that of the Gregoriau^ tlie Letter A in the former a mwcriiig to 0 in tj»e latter* 
(Mathematical Dictionary, vol. 1. pngc 395.) 

“ Divide the centuries by 4; and twice what does remain 

Take from 6 ; nnd tlr^n add to the ntimber you gsiln 
“ Their odd years and (heir 4th j which dividing by T, = 

** What is left take from 7, the letter Is given ” 

N. B,--TIie Julian and Gregorian Dominical Letters for every year from A. D. ttWO to 1900 being given In «bt 
Solar General Table, the trouble of finding the s.atne cither by Hutton’s rule, or ^hat indicated 1^ the text, becomef 
uoneceMary, for any of the years of the XVlItb, X Vlllth, or XIXth centuries. , 






Sl 


c 23 ) 


at 4847 V and if fwm-thfe yon Subtract 3102 you will hate 1745, the year of Gbriat corres- 
pmidirtg thereto. 

But as Beschi always computed the end of the Indian Solar year by means of the Christian 
one, in order to elicit the former compiett^ lie retrenched one year from the latter, and used 3102 
the current year of the Cali yog, instead of 3101 the last expired on the birth of Christ, as has 
been obserred at page 17, The epoch given in Table 1 as that for 1700, is therefore truly that 
due to 1701. 

Example.. 

Let the beginning of the Tamul year which concurs with A. D. 1745 Gregorian Style, be 
required. 

The year of the Cali yug for computation, as was shewn at page 17, will be 1745—1,=:1741, 
or 17444-31O2r::4840 complete, .if vrc use Table I; but if Table VII (page 9), it will be 4745, 
both of which we will use once for the sake of exemplification. 


By Table I. 

Epoch A. D. 1700 . (Cj 
40 - (1) 

4 . (5) 


a. 

2 

20 

2 ' 


ir. 

n 

50 

5 


IP. 

15 

0 

0 


By Table VIL 

Epoch Cali yog 4802 « (4) 
40 . (1) 
6 . ( 6 ) 


«. 

46 

20 

17 


40 

50 

36 


r. 

0 

0 

15 


Root ( 5 ) 25 6 15 


of Ahargana (5) 25 6 15 


which being counted from Sunday indicates Friday the initial feria of the month Chaitram and 
year 4847 of the Cali yug. The reader may therefore., use either Table as may best suit his coiu 

venience. ^ , .>*, 

Itneed hardly be said, that thequantitiei in the second column mre the Roots for one, two, three^ 

four, Ac. years, after division of the days by 7; thus •ifi:;:=52 weeks -rt- (I) < 3 ^X 9 
year independently of the fraction 15g 31^ 15P, and 365<1 15g 3lv 16PXX0(fc365254 52g 5 t Op 
and 5217 weeks with a remainder of ( 6 ) beiqg the Root fqr 100 years, indt^pendently 

of the fraction 62g 5v Op, 

Table ITI, page 3 of (He Tablef* 

The contents of this Table will be better learnt by inspection, than by any explanation, 1 
shall briefly stale at this place, that in the firstcolunin will be found the «5s/rocf duration of each 
of the twelve .months of the year according to the Arith Siddhanta, and as reckoned by the modem 
Hindu Astronomers, in the present position of the Sun’s Apsis and Ayanansa. 

In the second column will be found the Roots of the same as already explained, and in the third, 
are registered the collective Roots of the months as they advance in the year. 

Thus the abstract duration of Chaitram (T), and consequently its end, being o. c. ▼. p. 
jndicated by the Root m .m m. • 

And the duration of Viasgei G being 


( 2 ) 55 32 

(3) 24 12 


(6) 19 44 2 





i!ie collective Root for (lie etid of Vlassei will be (0)3 19? 44 t Sp which is the second Root 
entered in the third column opposite to the Tamul month Viassei^ and tlindu month Jauk'ta^ 
the Sun being then leaving the Sign Vrisha t5 ? »nd entering Mtdhuna II» 

The utility of the third column need not be insisted upon; for it is manifest that If the Root 
for the end of the Solar month Auvani, or the beginning of the following month Paratasi 

svere required, and if the positive Root of the Ist Chaifcraro and year for A. C. n. g, y. K 
4817 were, as before found (page - " " '* 0 15 

You need only take out of the 3d column the collective Root - « ( 2 ) 26 44 6 

And adding both, you hare • . • « - ~ (0) 61 50 21 

at once the Root for the beginning of Paratasi of the said year, instead of having to add sue. 
cessively those for Viaitei^ Auni^ Audi and Auvaniy found in the second column# 

Table page 5 of the Tables^ j 

This Table serves to convert hours, minutes and seconds, from one sort of time to the otheir# 
It is calculated on the respective European^and Hindu division of the day, the former into 24 
hours, the latter into 60 guddias, subdivided sexagesimally into viguddias, paras, suras, It 

requires no particular explanation, and the exatqple given at the foot of the Table will safQce to 
ahow its application# 

Table V, page 6 of the Tables 

It may justly be ohserted, that the Dominical Letter being a contiiranee of European Inven¬ 
tion, and the manner of finding it for any year that may be proposed being known to the meanest 
Almanac maker, a separate article on that subject in this work appears superfluous. On duo 
consideration, however, I found it so essential to'the resolution of all Hindu problems of Astrono. 
my and Chronology, and the methods now in use for expounding it so very tedious, that I could 
not dispense from treating of it in a particular manner before entering into tl^e ^iractical part of 
this Memoir, 

Table V is divided Into (wo parts, the first of which shews the Dominical Letter, and day of 
the week beginning each Julian Secular year from A. D» 0 to 2000 j or frboi A. Cali yug 3102 to 
5102# 

I’he second part shews the same for the Gregorian Secular years from A. D, 1500 (before 
which epoch that Cycle was unknown) to A, D. 2000 ; or from A, Cali yugam 4602 to 5102, 
which I call the initial feria of the century from which the commencement of the Hindu odd 
years, cannot deviate more than 3 days of the Julian ^ and 4 days of the Gregorian Kalendars. 

The last section of this Table exhibits the same data from A, D. 0 , to A. Ante Christum 4004, 
the epoch of the Creation, according to European Chronqlogy ; concurring with A. Ante 
Cali yugam g 4^ 3 - it , 
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Table VI, pa^e S aj ike Tahhs, 

This, like Table V, i» (liridcd into two parts, the first of which gires the number of days to he 
added to that which begins the century, in order to have the weekly day on which any of its odd 
years begin, according to the Julian Kalendar. The second part gives the same according to the 
Gregorian Style; and both give furthermore the day to be subtracted from the weekly diy 
which begins the century, according, as the years are Common or Bissextile, for ang year before 
Christy Julian Sljle. (♦) 

The figures in the body of this Table are so disposed, that they correspond to the nnmber of 
days (0. 1. 2. 3. 4. S. C.)ia the transverse column at top, which shews the number of feri® 
to be applied as before said. 

It may be expedient (o warn the reader in this place, that the application of theie Tables U 
much more simple than their necessary explanation seems to imply. Attention is,only to be paid 
whether the date is to bo expounded in old or nezo style, before or after Christ, to prtevent Con. 
fusiop. The process according to the variouscasea iy the same, the side of the Tables only varies. 
But as the mechanism of this Memoir hangs priooipally on Table V and VI, an attentive perusal 
, of the following examples is rccommenderl. 

Example I, (J ulian Style). 

Let it be required to determine on what tseekly day the year 174S O. S, begins, in order to- 
deduce the Dominical Letter therefrom. 

10 Table V shows, part Ist, that the Julian year 1700 began on a Monday (the initial ferk of 
the XVIlIth century). Now enlcr Table VI, part 1st, wi(h 45 odd years ; you will find over it 
In the transverse column at top the figure 1, which shews that one day is to be added to Monday, 
in order to have Ihe feria beginning the Julian year 1745 : i. e. Tuesday.: 

Having got,this step and using any Kalendar wherein the Dominical I.ctters are inserted (vide 
Kalendar at the end) and taking the first letter A (which always begins the year) to represent 
Tuesday, you find lhat the Julian Dominical lA-tter for A. D. 1745 is F ; nnd consequently that 
for the ensuing year, (which is necessary for expounding the three last mouths of the Tamul year) 
will be E. 

td Part 

Jjd the Dommical Letter for the same year be required according to the Grpgorian Sfyle.. 

Table V, part 2, shews that the 1 8tH century began on a Friday (the feria for A. D. 1700), 

With 45 odd years enter Table VI, part Sd, you find over that number in the transverse 
column at top, 0; which shews that A. D. 1745 Gregorian Style, also begins on a Friday.. 

{*) The yean after Christ Ud not requiri^ that distinction. 

(r) This Table i. (a all case, to be emered with the praposed edd a,ri,tian year, over a complete cealwy. 
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Any Katendar will therefore shew that since A (the first Letter in the year) represents Friday, 

C is the Gregorian Dominical Letter for the proposed year 174S, and that B is that for the 
following year 1746. 

Exahfi.c If. 

The same for the feria beginning A. D. 1816, Julian Style. 

By Table V, part 1 st, the 10 th century begins on a Sunday (the initial feria for A. D. 1800) (•). 

Referring to Table VT, part 1 st, with 15 odd years, yon find 5 orerit, to be counted from 
Sunday, i. c. Friday, the feria beginning the proposed year; which shews as before, that the 
Dominical Letter, Julian Style, is C, and the following BA, because 1816 is a leap year. 

2 d Part (Gregorian Style.) 

By Table V, part 2 d, the 19lh century begins on a Wednesday ; and by 'Table VI, part 2 d, (+) 

15 odd years giro 4, to be counted from Wednesday ; therefore the year 1815, Gregorian Style, 
begins on a Sunday, and the Dominical Letter is A, and the following year 1816, is GF, for the 

same reason as before stated. 

ObshiivAtjon. 

As the 17th, 21st, 25th, 29th and J3d centuries, Gregorian Style, begin with Bissextile years, F^^^the Gregorimi 
the Ist part of Table VI, instead of the 2 d, is to be used, because from that circumstance these 
years are assimilated to the Julian Style, the Secular years of which are all Bissextile. 

Example III (Gregorian StyleO 

let the beginning of the year 1(501 N. S. be proposed. 

Table V, part 2 dj shews that the 17th century begins on a Saturday (the initial feria for A. D. 

IGOO). 

But Table Vl^part Ist^ for 1 odd year, gives ^2, which added to Saturday/, glres Mondaj/^ 

Ji^hich is the weekly day beginning the year 1 GO 1, and whose Dominical Letter is therefore 
and that for the following year F. 

Example IV. 

Let the beginning of the year IGfvQ N. S. be proposed. 

Table V, part 2 d, shews that the 17th century begins on a Saturday, 

But Table VI, part fdr 99 odd years gives 5 ; which added to Saturday^ sheVs that the 
feria beginning the year 1669, is Thursday ; and ccmsequently the Dominical Letter for that year, 

€refrorian Siyle^ is D, and the following one C, 


years 

1600 
•iOtJO 
2400 ‘ 

2800 

3SOO 

the Ist part of Ta¬ 
bic VI i» to he used. 


(•) With A. D. 1800 refer to Table V, fart 1st, and yo« flnti in colamu U that the 1st January of the ial«t 
year falls on Sunday Julian Style: the Dominical Letters being AG. , 

(tl With the same year refer to Table V, part 3U, and in the «r.t column -joa dhd WetlnesJag, which KlhC 
initial feria ot A. D, 1800 Gtegorian Style s the Dominical Letter for that year being E. 
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Thus a Tcry expeditious method has been instituted for finding the Dominical Letter, and er- 
poimding all the months and days in any given year since the birth of ourSaTiour, according to 
both European accounts, so that the only further attention which is to bo paid, is to notice whether 
the year that follows the proposed one (the Dominical Letter of which is required for expounding 
the beginnings of Tye vf, MausVi and Poongoni K )) be a Common or a Bissextile one. 

We are now to consider how the Domiaical Letter for any year before Christ, is to be deter- 
miued; and this is also done by help of Table Y and VI, with the following modifications. 

As the years are counted increasing when ascending from the birth of our Saviour, instead of 
descending and increasing in the contrary case, the numbers to be taken out of Table VI, part 
1st and 2d, are to be subtracted from, instead of added to, the weekly day commencing the century, 
for having that which begins the given year. The following Rule will provide for this case* 

1© If the given year be a Common one^ use part 2d of Table VI. 

2© If the given year be a Bissextile owe, then use part 1st of Table VI. 

Example V. 

Let the Dominical Letter for the year before Christ 650 be proposed. That year not being 
divisible by 4, withouta remainder, is a Common one ; therefore part 2d, Table VI, is to be used. 

By Table V, part 3d, we find that the year before Christ 500 (Julian Style) begins on a Tuesdaji, 
and Table VI, part 2d, for 60 years gives 6, to be subtracted from Tuesdai/, i. e. Wednesday 
therefore the Dominical Letter for the year 550 (tho 60th of its own century) is E, and that foe 
649 is D. 

Example VI, page 8 of the Tables. 

Let the Dominical Letter for the year 636 before Christ be proposed* Tliat number being 
divisible by 4, without a remainder, the year is Bissextile, and therefore part Ir/, Table VI, is to 
be used. 

Now Table V, part 3d, shews that the year before Christ 600 began on a Wednesday^ and 
Table VI, part for 36 years gives 3 to be subtracted from Wednesday^ i* e. Sunday^ therefore 
the Dominical Letters for the year 636 Ante Christum are AG* 

N. B.—.The cause of this difference is occasioned by the order of the years counted before 
Christ beiqg reversed, and that the second Letter when the year is Bissextile, is to be taken in 
Asihulentia. instead of Consequential as is done for years after Christ,—Thus, if G were the 
Letter produced by the Rule for years before Christ, the second Dominical Letter would be 
but in ascending from the same, that letter will still be G (as given by part 1st, Table VI), and 
the second Letter must be A* If we use part 1st, instead of 2d, there will be no possibility of a 
mistake. 

ilow to determine the monthly by means of the weekly date. 

Having thus found means to elicit the Dominical Letter for any given year in all possible cases 
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and styles^ there remains no difficulty for finding the ferla on which any monthly date of the 
same year may fall. Uut the converse of the proposition is by no means so apparent, because 
as we have seen,, the manner of fixing the beginning of any year or month, according to. the 

(k ‘ V. 

precepts of Hindu Astronomy, whether Lunar or Solar, is by determining the feria on which 
such an occurrence falls ; and as there are four weeks and a fraction in every month, there is a 
doubt on which of these, the weekly day elicited by tlje Rule may fall* 

For the resolution of this problem we are to have recourse to the General Index, the theory qf 
which was given Article 5, page 15, and to Table V and VI, as shewn in the following examples. 

Exampli; I, 

Suppose that have found by. the Rule given at page 8, that the 1st Chaitram and year 4HSO 
fell on a Sucra-vara (Friday), what may the monthly date of thia Friday be? 

%• 

For the Dominical Letter, and the Christian year to be registered, wehave 4830»^3l02zzl7SS, 
and let the Julian da-ic be first required. 

It* > ^ 

Table V, part 1st, shows that the ISth century began on a Monday. 

Table VI, part Ut, for 28 odd years, gives 0; therefore the year 1728 began also on a Monday 
and the Dominical Letters (the year being a Bissextile one) are GF^ 

HI. 

Again Table V, part 1st, shews that the year Cali yugam 4802 current (corresponding to our 
Secular year 1700) begun on the 28th March O. S. and the year 4902 on the 29th of the same 
month, therefore the Friday sought must fall within two days of either of these two dales, and 
referring to the Kaleudars, it is found to fall on the 29th March 0. S. Q, E. iti» 

Examjplr IL> 

The saraej Gregorian Style. 

f. 

Table V, part 2d, shews that the 18th century New Style, began on a Friday. 

Table VI, part 2d, for 28 odd years gives 6 days, therefore the year 1728 began on a Thursday 

and the Dominical Letters were DC* 

. II. 

Again Table V, part 2d, shews thift the year Cali yugam 4802 began on the 8th of April, and 
4902 on the 10th of the same month, therefore 4830 must have begun within two days of those 
limits,- and referring to a Kalendar wo find, that the given Sucra.vara (Friday) feU on the 9th April 

J728. ^ 

Example* miglit be multiplied, but a* the process (which is extremely simple) is in all case* thb 
same, I shall turn to the resolutioa of the beginning of the last elereu months of the year, 
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Account oj the Tables continued^ 

•^e^iare sliewfi at page 15, that the beginning- of the Tamul year, when resolved into 
European Time, is an Index which indicates the limits between which the first day of every month, 
besides Chaitram^ must fall, in its proper concurrent month ; and that the monthly date sought 
never recedes more than tw'o days from the same (in the particular cases of the month Mauisi ^ 
and Eootigoni and never exceeds it for the remaining 10 months more than four days. On this 
data we proceed as follows: 

Exampls T, 

Let it be proposed to expound on what month and day of our Gregorian year 1745, liavuvaray 
1st Paratasi n\,y A. Cm. 4847, happens to fall. 

I. 

find by Table III, that the Tamul month Paratasi, concurs with our month September; and by 
the Rule at the foot of Table I, that the 1st Chaitram and year Cali yugam 4847 began on a Sucra- 
vtna (Friday), which being expounded according to the Rule given in this Article, is found to fall 
on the 9th April Gregorian Style, and conseq.uenlly that the 1st Paratasi of the said year cannot 
have fallen before the 9th, ©rafter the 13th of September. Easily, we have found that the Domh. 
njcal Letter for 1745 was C, and for 1746 B, N. S. 

With these data .referring to any Calendars, It followa that UfLOumray the Sunday to be 
expounded, falls on the 12th September 1745 Gregorian Style. 

The same, Julian Style. 

But if we require the date Old Style, having found that,the beglnning of the same year fell oa 
Sucra^vara (Friday) the 29th of Majeh, and that the Dominical Letter was F, reasoning as 
before, it will be found that the sam.e Ravuvara falls on Sunday the 1st September O. S. 



With respect fo the intermediate days of any month, it is plain th^t we need only cnnnt as 
•many ufii|ap as there are days between the Istof the month and the given date, and add the sum 
to the European date, and vice versa, subject to wbnt ha^ been said on the duration of the 
Hindu months, at Article 5, page 15. 

• Example II. 

Thus it having been found that Ravuvara^ Ist Paratasi, A, Cm. 4847, fell on Sunday the 12th 
September 1745^. S., if any o^ther day, as Mangala^vara^ 10th Paratasi, were proposed, there 
needs only to apply 9 days to the 12th of September, and we find that the proposed date falls oa 
fre 21st of the same month. 




MINiSr/fj, 



( 29 ) 

It is, howmr, to bo remembered, that when any European date, whose concurrent may prore far 
adranced in the Tamul months, is to be expounded, as it is unknown of hovr many days the said 
month may be composed in the giren year, there remains a doubt to which Hindu month the said 
date may belong, which to resolre, the beginning of the ensuing, month must be cxpoiindrd (vide 
Memoranda infra, page 30 and 31.) 

Table Vn, page 9. 

Although the practice of countlng by years of Christ wai only introduced in Italy duringHho 
Vlth century, and iii the North of Europe towards the VUIth, und^r Charlemagne ; and even 
thenj that there were no less than eight different manners of counting the years of Incarnation 
(tide Art de Verifier les dates, page ir), yet Astronomers and Chronologists have found it expe, 
dient to establish an ex post fatto Kalertdar, whmh might serve aS a common scale for measuring 
past and future ages, altho’ such a scale were utiknown" in the times referred to. Thus European 
Astronomers have protracted the Julian- Kalendsrr, for the purpose of extending their Sydercal 
Tables, up to the yearSOO before Christ, because the ancient Chaldaic observations ascendeef to 
that epoch, having preferred that division of time to any other, on account of its being more simple, 
commodious and uniform. For the satne reasons, I have been induced to extend the Tables of 
which Father Besehi was the original inventor, to the aforesaid, and higher epochs. 

The only remark to be made on this Table is,^ that the two last columns give, viz. the second, 
the epochs for the Secular yeara from A, D. 0 to ^ 1000 , according to Beschi’s method, and the 
third, the proper Roots for the same yean, the only difference being, that the former are for one 
year later, than the Utter, as has been hinted at page 17.—These elemeftts were both given, 
although either one could have been sufficient fot the purpose of preventing miirtakes when 
departing from Beschi’i system. 
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Table VIII, page 10 and 11 of the Tahless 

This Table gives the Epochs and Roots of Secular years in ascending progress, froai A. D. 0 
to the Creation, as indicated in the respective columns. 

The fourth column, 1 st part, gives the absolute Root of the beginning of Chaitram and year for 
the first 10 years before Christ, i. e. from A. Cali yugam 310^ to 3112 ; and afterward^ iVom 10 ’ 
to 10 years, up to 3002, concurrent with Anno Ante Christum 100. The fourth and fifth columns 
of the second part of the same Tablergive, the former the Epochs, the latter the Roots for every 
century as far back as A. A. C. 1000 , and subsequently from 1000 to 1000 years up to A. Ante 
Cali yugam 903-2, the epoch of the Creation, 

Thus if the beginning of a year not given in the Table be required, take the Root of that 
nearest to it; and complete the Rule by adding thereto for the odd yean taken out of Table L 


£xa»iflb» 
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J. 

Let the beginning of Chaltram and year 98, Ante Chrisfuni, be required, concurrent with 
A. Cm. 300 L 

D. a. y, V, 

^ (5) 44 22. 30 

. . ^ (3) 4 10 0 


Root for A. C. 90, Table VITl, part Ist, column 1st 
Subtract 8 years from Table I. « • « 

Beginning of Chaitram and year « 


tfneiday (^) 40 12 SO 


IT. 


Had we woH^ed with the Epoch, Table yill, part 2d, the operation would haTe been thus: 

o. o. r. r. 

Epoch A. D. 0, Table^VITT. (1)15 46 15 

Subtract for 90 years, Table r. . • .. ,« 

Subtract again for 9 years complete 

Because by notation the years are ta atcendt/r^y Table I, 

The same as before > i. - • ^ , 

Table TX, 12. 


(1) 16 52 SO 
(6) 59 53 45 
(4) 19 41 15 


. ^ (2) 40 12 30 

Exhibits the Dominical Letter for erery day in the year. It requires no explanation. 


SECTION I'Y. 

Mjs-von^yvj io he referred to in expounding dates, 

1® In expounding any date of the month of March or April from European to Tamul time, 
it is necessary, before noting the concurreait year Cali yugam or Saca, to see whether it is likely to 
full before or af{er the 1st of Chaitram, which begins about that time. 

Thus suppose the 7th April 1745 N.^ S. had b^en propounded, the process indicated at page IS 
wou)d hare been merely 1745-f 3102ir:4847 (1668 Saca) iHirrent, 

But as we may see (Example 1st, Part II infra), that the said year began on the 9th April, it is 
plain that in this case, the current years Cali yugam and Saca, must be noted one /m, and that 
the gifen'Tih April falls on some of the latter days of the month Poongoni A. Cm. 4846, or Saca 
1667. 

2® When the glren date falls before that which is indicated in Table V, part 3, as beginning 
Jthe century, then as the beginnings of successire years proceed like the A^anansa in Conscquenm 
tia (*), it is manifest that the year Cali yugam or Saca, instead of being noted x-}-3102, must be 
tyken (x—-1 ) 4j,3102. 


(*) During the present Pada. 
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Thus if 3d April 1750 N. S. he pre^posecl, since A. Cm, 4S02 (1700—1) is shown in Table V 
to hate begun on the, 8 th April, it is manifest that the notation of the year must be (1750—1) 
4-3102—4851; or 4851^3179=1672 Saca, and not 4852 Cm, and 1673 Saca, 

But if the proposed date be 9th April 1798, obserting in Table V that 4802 (1700) begins on 
the 8 th, and 4902 on the 10th of that month, is a doubt to which of the years 4900 or 4899 
Cali yugam, the giren one belongs; but the reaolution of the beginning of 4900 ( 1 7984*3102) 
will at once resoUe th^ question, and the year may be noted after the operation, 

3« The notation of a date in Antecedmtia (as in the preceding case*) when it falls within foiir 
days from the nearest beginning of the month,—or in Consequential when it exceeds 28 days 
from the beginning of its own month, is also a matter of doubt, and must be resolved. In both 
cases this depends on the number of Kalendar days counted either in the preceding or in the 
fujrent month. That is, if the proposed date happens to precede the Isl Chaitram (or any other 
month) by a few days, its notation in Antecedentia will depend on the number of Kalendar 
days counted in the preceding month Foon^oni (or any other preceding month), which Fonn^ 
gfon/ varies from 30 to 31 days, not depending on tlie preceding year being a common, or a leap 
yeAr, as is the case in the European Kalendar. 

In the same manner, if any date in Faratasi exceeding the 2 Sth, he proposed, it will be a 
matter of doubt whether it does fall in that month, or in the following Arpesi^ because tliat month 
may vary from 30 to 32 days. 

In this uncertainty, the number of Kalendar daya in the month where the proposed day seems 
to fall after addition^or subtraction, must bo calculated. 

Exampli:. 

Suppose we bare found by the usual process that the 9th April 1798 fell on the last day of the 
Tamul month Poongoni is. itto be registered intheTamul Kalendar the 30th or 31st of that 
month ? 
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Rule, 

The 1 st Chaitram and year Cali yugam 4900 (1798) having been found to fall d. g. t. p, 
on the 10 th April, whose Root is ^ - Tuesday ( 2 ) 7 42 30 

Subtract therefrom the Root for Poongoni, Table III, part 2 —(2) 20 21 I 

Beginning of Poongoni 4899 Cm.. ,• * (. 6 ) 47 21 28 

SiAurday^ which expounded with its proper Dominical Letter G, falls on the 10 /^ March ; there¬ 
fore, in the present case, the Kalendar month Poongoni has 31 days ; and the date concurrent 
with the 9tli of April is to be registered 31st Foongoni, But if we want its notation as a Civil 
^^y? considering that the fractional part of the sum which determines the beginning of Poongoni 
tiz, 47g 21 v 28p exceeds 30 guddias, the Civil beginning of that month is to be registered one 
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day later, i. e. on the llth March, Bat as the fractional part of the Root of 1st Chaitram 4900 
(75 42v 30p) is below 30s, both the Ciril and Sidereal day coincided on the 10th April, which 
makes no room for the Ciril adrance of the 1st Poongoni-, and therefore the said CiriFmonth will 
hare counted only 30 days, and the proposed date, 9th April, must be registered tlm 30th of 
that month. 

4'j We should now consider the reduction of the epochs so computed for the Meridian of laancaj 
to some other Meridian; which rnfolves a great raricty of considerations. ^ 

With respect to the mere differenceof Longitude, the Indian is the same as the European process* 
They make their mean epochs to occur sooner or later, as the place computed for lies East or West 
of Lanca. The diflerence of Longitude of the principal places in India in degrees, Indian time 
and yojanas, will be found in Table XXXIII, page 43 of the Tables, as they are given in some 
of their Ephemerides, and will suffice to transfer the above mean epochs, from the Rec'ha (Meru 
clian) of Lanca to any other Meridian. 

But the case is quite different, when the true epochs, counted in apparent time from the instant 
of Sun rising, are to be determined (asthey are in the Tamul Solar Kalendar) for any particular 
place which has any geographical Latitude. For the resolution of this part of the problem, Hindu 
Astronomers have recourse to Tropica/ Astronomy and to GnomonieSy in which branch of the 
science they have shewn much ingenuity, and a respectable knowledge of Plane and Spherical 
Trigonometry. But the reader is not supposed sufficiently advanced in the knowledge of Hindu 
Astronomy, to enter now into such topics with any prospect of advantage. I shall, therefore, 
postpone what I have to say on this matter,to the time when we come to consider the theory and 
construction of the Chandra Manay the Hindu Astronomical year, which is its proper province 
Meanwhile, I shall observe that, for mere chronological purposes, such as the resolution of dates, 
what has been ^aidin the preceding Articles will b« found perfectly sufficient. 


miSTffy. 
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PART II. 


To convert European into Tamul lime, referred to a given Meridian. 

Nothing can bo more plain and simple than the Rule which elicits the weekly day marking 
the heginniug of Chaltram and year, by means of the Tables ; it remains the same and is 
equally expeditious for all imssible cases near or remote, and may at pleasure be performed by 
addition or subtraction, as the computer may chuso to reckon from an antecedent or subsequent 
epoch.' The result is equally certain, and as far as the day of the week is concerned it requires 
no Cija or Fhabi (correction or equation), like most other Uindu problems. Thus the Rule 
given at the foot of Tallo I, teaches us every thing required on this score; for if we take the 
epoch cither from A. I). 1700 or lSOO,'Viz, 

Table I. 

Epoch 1700 . . (6) 2 11 15 Epoch 1800 

(1) 20 SO 0 Table I, 5 OS 

(6) 2 5 0 

Weekly day, Friday, (5) 25 C 15 


Table Vir. 

(5) 54 16 15 
_(6) 66 2 30 

(sysFisTs 

-6 (0) 33 7 30 

(5) 25 615 


we have equally Friday arising out of the Root (5) counted from Sunday. 

It would have been therefore superfluous to multiply examples, were it not for the resolution 
of the monthly European date concurring with the feria according to our reckoning, which 
(considering the interruption which our Kalendars are subject to from the introduction of bissex. 
tide years, and the two Styles) renders that part of the problem somewhat complicated. 

The following Examples have therefore been chosen, to exhibit every possible case where tlie 
notation of the Dominical Letter, on which every thing depends, may require caution or' distinc^ 
tion in order not to be mistaken. The, perpetual and consequently fastidious repetition of tho 
process will, I trust, be forgiven, on considering that the subject is a new one, and that when en¬ 
gaged in such operations, a reference to preceding Examples by diverting the ottention, is always 
irksome and discouraging. 

Generally, when the feria is known, a glance at Table V (last column of each division) will 
always shew within the limits of three days for the Julian Kalcndaiv and four days for the Gre¬ 
gorian, on what montlily date the weekly day obtained by the foregoing Rule will fall. For if 
tho Hindu year concurring with A. D. 1700, begins on the SStlij and 1800 on the 29th March 
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OlilSt^hj then the Friday above elicited must fall between the 27th and 30th of the said month, 
and it accordingly concurs with the 29tb. And if the same beginnings fall on the 8th and lOth 
April Slj/ie, then the same Friday must concur between the 7th and llth of that mouthy 
and so it falls on the 9th. When very remote epochs are considered this approximation will 
generally appear sufilcieiit, but we are not therefore to neglect the means of attaining a greater 
degree of exactitude. 

As M haterer European dale may be proposed to convert into Hindu time, is always clearly 
known to the computer by means of the particular designation it bears, a very slight attention 
to the nolation of the date, to wit, whether it refers to before, or after the birth of our Saviour,— 
from the epoch of the Creation, or from that of the Hejira ; also whether it be according to the 
Old or New Sfyle, will be sufficient to remove any cause of uncertainty,. 

Example I. 

I^t it be proposed to find the Tamul concurrent date to the 9th April 174^ Gregorian Style, 
viiider the Meridian of Eanca, 

Caution. ' * * 

Referring to Table V, part 2d, we find that in the Secillar Christian year 1700, the Tamul year 
concurrent thereto began on the 8th April N. S., and in 1800 on the 10th of the same tnontb, 
therefore the beginning of any year in the I8th century may fall from the 7th to the llth April 
N. S.; but it is doubtful whether the given date will fall in A. Cali yugam (1745-f*3102)=i4847, 
or in 1744.4-3102rz4846. We must therefore reserve the notation of the year until we know 
on what day of our April the Sydereal beginning of A. Cm, 4847 will fall. (*) 


Root for 1700, Tabic I. • » • • - • • (6) 2 11 k5 

40 years, do. • - • - - • (1) ^ 

4 do. complete , • • - (5) 2 5 U 

End of 4846, or beginning of • • • • (6) 25 6 15 

4847 to,be counted from Sunday, i. c. Friday, 

In order td.find on which day of our April 1745 this Friday will fall, we are to proceed ai 
follows : 

Table V, part 2d, shews that the 18th century began on a Friday; and Table VI, part 2d, that 
45 odd years give 0 day to be added thereto, in order to have the day of the week on which the 
year 1743 began, which therefore remains Friday^ and shews that the Dominical Letter was C. 

i:^—-———-r— 

(*) Vide Mcnaoraiidum 19 page 30. In all the fallovring Examples the years Cali yugam and Saca are noted ia 
the proposition as current: but the year complete is always used in the resolution. For if 1743 be proposed, 
and 1744 be used in the computation, it is clear that wc work for Cali yugara 4846 cadiug or 4847 couuuenciBg, 
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Now reverting to Table V, part 2(1, column 3d, we find that the beginning of theTaroul year 4802 
(concurrent with 1700) fell on the 8th of April; and as it has been observed that the beginning 
of the concurrent year cannot exceed that date by more than three days, referring to any perpe- Table IX, p. 12. 
tnal Kalendar with the Letter C in the beginning of April, we find that the Friday elicited by the 
present Rule fell on the 9tli April N. S. Hence we have the following 

Answeb.^ 

The 9th April A. D. 1745 N. S, is concurrent with the 1st Chaitram and year Cali yugam: 

4817 commencing, which shews the proper notation of the year. 

N. B,—As the Gregorian Kalendar was only admitted in England in the year 1752, it may be 
necessary to resolve the question according to the Julian style, which is to be effected as follows: 

The same according to the Julian Kalendar, 

The Tamul Rule remaining as before, and the Root being Friday (5<1) 25g 6v 15p a common 
year, we find by Table V, part 1st, that the Secular year 1700 O. S. began on a Monday^ and for 
45 odd years, Table VI, part 1st, gives one day to be added thereto, in order to have the weekly 
day beginning the year 1745 0. S. i. e. Tuesday^ and consequently that the Julian Dominicat 
Letter for that year is F. 

Again, Table V, part 1st, column 5tb, shews that the Tamul year Cali yugam 4802 concurrent 
with 1700, began on the 28th of March, and that of 4902 on the 29th of the same month ; therefor* 

4847 must begin within the 27th and 30th, and entering the perpetual Kalendar with the Dominical 
Letter F about that time, we find that the Friday to be expounded falls on tht 29th of March, &c. 

Example H. 

Wanted the Tamul month*and day corresponding to our 1st January 1813, Gregorian style, 
under the Meridian of Lanca^ 

As the proposed date falls considerably before the 1st of April, there can be^no doubt but that 
we are to take (1813—l)-f-3102n:4914 for the notation of the concurrent year Cali yugam (vide 
Memorandum 2, page 30) and that we ar* to-work with 1812; 

Rule. 


With 1800 refer to Table VII, you find Epoch 
Root for 10 years, Table I » 

Do. for 1 year complete - 

V ■/ 

Beginning of year and Chaitram 4914, . 


n. o. r. r. 

(5) ,54 Id 15 
(5) 35 12 30 
(1) 15 31 15 


. Fridayy Sucra^vara^ (5) 45 0 0 

»leap year. 

To get now to the month of Tye vf (Tamul January); take out of Table III, 


part 3d, the Root for Margali f , complete 
Beginning of Tye 


( 2 ) 39 * 30 * 11 

Monday (1) 24 SO 11 
Soma-vara^ 
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In or<lfr io the nonllily date of tins Soma.vara, we must first determine that of the Friday 
«n which the 1st ChaUram 4D14, happens to fall. 

Proceedlus as formerly direcled, we find by Table V that the 19th century began on a IFcrf- 
nesdau, Gregorian Style: and Table VI, part 2d, shews that for 12 years 0 day is to be added 
thereto, in order to hare the weekly day which begins the given year; therefore, A. D. 1812 also 
began on a Wednesday, consequently the Dominical Letters (the year being bissextile) arc 
ED; and lastly, as the date proposed falls on the beginning of the ensuing year, the Dominical 
Letter to be used is C w heii expounding thetliree last months of A. Cm. 4914 (1813.) 

Now by Table V, part 2d, column 3d, it appears that on the Secular year 1800, the Tamul year 
began on the lOtb April, and for 1900 on the 12th of the same month. Therefore, referring to any 
perpetual Kalendar witli the Letter D, wo find that Friday, IstChaitrara 4914, fails on the lOtli 
of April 1812. 

Again, the Rule In the present Article has shewn, that the month Tr)e vf (Indian Januar)), 
fallsnon a Monday (Soma-varn.) 

But since the month ChaUram began on the 10th April, no other mouth in the same year (besides 
Maussi, which always begins one day sooner) can commence in its own concurrent month later 
than the l4th (vide page 8), and as wo refer to the first days of our January 1813, the Dominical 
Letter to be used Is no longer D, but C. Hence, referring to the perpetual Kalendar with that 
Letter in the beglnniug of January, W’c find that the proposed Monday falls on the 11th January 
1813 N. S. tho concurrent date to 1st Tye 4914. 

But the date which is proposed is the 1st January ; we have, therefore, an excess of 10 days, 
whicli will throw Us concurrent Tamul date in the month of Margali t (Indian December) and 
must be resohod in J^iNt^deniia, (vide Mem. So page 31). 

In order to have the correct dat? in Margali after subtraction of 10 days, we must determine 
how many Kalendar days in the given Tanml year, that month contains, for which purpose we 
have the following process. 

». G. V. F. 

By Rule (present Articlf^)webave the Root for 1st Tye Vf, A. Cm. 4Dl4 . • (1) 24 SO 11 

Subtract Root for Margali, Table III, • • • - (1) 20 53 1 

Beginning offMargali, ^ • .. Ravi.vaia (0) 8 37 10 

for which using the Dominical Letter D (because Margali is concurrent w ith December 1812) 

we find Sunday 13th December. Hence mm • S1<1 in December. 

.^13 

18 rem. in Dec. 

And as Tye be^an 11th January • • • • H in Jan* 

Number of days in the month Margali • • •29 ^ 

From w hich subtract • • • - 10 in excess 


There remains 19 
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Answer. 


The Ist of Januarj 1813 falls on Sucra^vara (Friday), 10th Margali^ A. Cm. 4914. 

N, B.—It will be found by adding the Rooti of the months Tye, Maussi, and Poongoni, Table 
nr, part 2d, to that of the beginning of Tye, fawnd in the present Article, that the ensuing year 
4915 and Chaitram, falls on Sunday, 11th April 1813, which shews that the operation has been 
well performed (vide General Table of Solar years ^IJCth century, at the ond). 

ExAMPtE III. 

In the , year of Christ 800, Easter Sunday fell on the 19th April Julian Style, Alextndiitn 
computation : wanted the Hindu date thereof. 

As it appears from Table part 1st, that the Tamul year Cali yugam 3902 concurrent with 
A. D. 800, began on (Wednesday) Bhuda.vara, the 20M March O. S. and that the Dominical 
Letters were ED, no further calculation it required for the4*t Chaitram of the said year. 

But the proposed date is the 19th April, which is 30 days more, therefore (he date required 
,i;hould fall on the 31»t Chaitram, provided that month contains that number of Kalendar daya ^ ’ 
to ascertain which we have, as before,, the following procesjp. 

». C. T. P, 

Epoch SOO, Table VII, • • - . ^ ( 0 ) 13 26 15 

' Subtract one year for the Root, Table I, (vide Part I, page 13), . (1)15 3115 

, Beginning of Chaitram A, Cm. 39CHi • . • Friday (5) 57 55 0 

If we wish to verify the operation to the above last Root * Eriday (5) 57 55 0 

Add Root for the month Chaitram • • . « (2) 55 32 1 

Monday (1) 53 27 1 

which Monday being expounded by means of the Dominical Letter D, about 20lh April, (be. 
cause the preceding month began 20th March) we find 1st Vyassei y on the said 20th April, 
therefore the month of Chaitram counts 31 days, and the Taraul date Ravuvara^ 3lst Chaitram, 
answering to Sunday, 19th Apvil, A.-D. 800, has been well expounded. 

Example IV. 

A Missionary wants to determine on w^at JC^^iendar Tamul year, month and day, Clirlitmas 
day A. D. 1812 Gregorian style, happens to fall; and wishes to note the current year from the 
epoch that of the birth-^f Salirahana, 

Rule. 

The year Cali yugw curjrent with A. D. .1812 (1812-f- 3102) is 4914 enrrent; but from 
‘What has been said at page 17, the concurrent year Saca is (4914—3179) 1735. 
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To proceed, usfag *s before 1812—1. 

Epoch for 1800, Table EH, 

Add Root for 10 years, Table I, 

Do. for 1 year complete, do. 

Beginning of Ghaifram and year Saco 1735 


s. 

( 5 ) 

(5) 

ID 


c. r. 

64 16 15 

35 12 30 

15 31 15 


Friday (6) 46 0 0 

a leap y«ar» 

And to get to Margali, (Indian December) add Root for 
Cartiga completo. Table III, part Sd, • 

Beginning of Margali , - - Sunday (0) 


(1) 18 sr I 


3 sr 1 

We are now to expound these, Friday, 1st Chaitram, and Sunday, 1st Margali, for which Tablo 
V, part 2d, shews that the 10th century begins on a Wednesday, and Table VI, part 2d, that for 
12 odd years 0 is to be added to the said Wednesday, to hare the day of the week on which A. D. 
1812 begins; which therefore also occurs on a Wednesday, and gires the Dominical Letters 
ED, that year being bissextile. 

Now it appears by Table V, part 2d, column Sd, (page 6,) that the year Cali yogam 4902 
(^800) begins on the lOth April N. S. and 5002 on the 12th, therefore the proposed year must 
fall about the 9th and 13th, which arc its limits ; and for reasons already referred to, that the 1st 
of Margali cannot occur earlier in December than the 9th, or later than the 14th. 

* W'ith these data refer to the perpetual Kalendar with the Dominical Letter Dj and you hare 
Friday^ 1st Chaitram, and year Saca 1745' • lOtb April, 

1st Margali, . . do. 13th Dt^cember. 

But the proposed date is 26th Deeember, which is 12 days later, therefore Christmas day 
A. D. 1812, falls on Sucra.Tara, 13th Margali of the year Saca 1735* 

Example V. 

The epoch of Hejira, or .flight of Mahomed, occurred on the 16th July A. B. 62t Julian 
Style : wanted iti concurrent Hindu jJate, 

Caution. 

As the proposed date falls considerably beyond the heginning of April, there can be no qae». 
tiou as to the notation of the years Cali yngam and Saca, which are, ?iz. Cali yug (622+3102) 
3724 and Saca (8724—3179) 545, both current. 

' Rule. ’ 


Epoch for the Secular year 600, Table VII, 

Boot for 20 years. Table I, - w - 
Do. for 1 year complete, 

Sydercaf beginning pf Chaitram and year Cm. 3724 


n. 6. 

(0) 29 10 
(4) 10 25 
(1) 15 31 


15 

0 

15 


Friday, (5) 65 12 30 


a lean year. 








And to get to the Indian month Audi (S5) June, add Root of 

Auoin complete. Table III, part 3d, . (V 22 0 

Beginniogof Audi A. Cm. S724 - . - Monday, (1) 51 34 30 

Now to expound the Christian date of the Ist Chaitram and 1st Audi, we find by Table V, part 
1st, that the Secular year 600 Julian Style, began on a Friday, and by Table VI, that 22 odd years 
giTe 0 day to add thereto, in order to obtain the feria beginning A. D. 622, which therefore also 
begins on a Friday, Hence the Doniiniral Letter is C, Julian Style. 

But Table V, part Ist, shews that the year Cali jugam 3702 (600) began on the IPth March, 
and 3802 on the 20th, therefore 1st Chaitram 3724, must fall about either of those days 
(page 15). 

Referring therefore to the perpetual Kalendar with the Letter G, near the 19th March, we find 

Friday, 19th March, for the beginning required. 

In the same manner, since the beginning of Audi cannot fall before the 18tb, nor after the 
23d of June (vide Example II and IV), the same process sliews that Monday, 1st Audi, falls on 
the 2l8t June ; and therefore, as the proposed date the 16th July, that it will fall 25 days later, 
i. e. on the 26th of Audi. 

^ Answxk. 

The I«lh July A. D. 642 falls^n Sucra-vara^tiie 26 th Audi, of the 3724th year of the Cali 
yug, and 545 Saca. 

Notb.-—T oo much attention cannot be paid when conrerting dates proposed in ih^ Julian styU 
into the corresponding date of the Tamul Solar year. For although there is no danger of 
Wiistaking the European month which corresponds with the 1st Chaitram of the year sought, its 
being always clearly indicated by Table V, yet if the proposed date be advanced in the year, 
as is the case in this Example, the eye, on taking out the European month, which let it be that 
corresponding to Audi, out of Table III, may hit on ihe 2d Section of that Tab’e, where Audi 
corresponds to July N. S., instead of the Ist, where it answers to June Old Style. 

Thus in the present Example, if through mistake the month Audi were taken to answer to our 
July (as it does in the Gregorian), instead of June^ which is the corresponding month of the 
Julian Style, then the 16th'July would be made to fall on the 29th Juni instead of the 26tb 
Audi, which is its correct date. / 

Example VI. 

An European lets a house on lease to a Native, for a certain period of time, which is to expire 
on the lUh April 1838; the Native wants to know on what year, month and day of his own 
reckoning, his lease is to expire. ' 
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Obsertation’- 

As tlie year Cm. 5001 {1900.I) begins on the 12 th April (Table V), there can be no doubt 
about the notation of the year, which must be (18384-3101) 4940 Cali yugam, or (4940—3179) 
1761 Saca, both current. 


Rule. 

Epoch for 1800, Table,Vir, * ^ #. - * 

Root for SO years, Table I, * « • * 

Do. for 7 years complete, do, - . - 

Beginning of Chailram and year 1761 Saca or Caliyug 4940 


1>. G. T. F. 

(5) 54 16 15 
(2) 45 37 30 
(1) 48 33 45 


Wednesday (3) 28 32 30 
a common year* 

To expound which, we.find by Table V, part 2 , that the IDth century begins on a Wednesday ; 
and by Table VI, for 38 years, that 3 days are to be added to the same for the feria beginning 
A, D. 1838, 1 , e. Monday ; therefore the. pom ini cal Letter for that year is G, Gregorian Style. 

Now the Hindu year 4902 concurrent with 1800 , begins on the 10 th April, and 5002 on the 12 th, 
therefore the commencement pf 4940 musj^ fall about these limits. 

Referring, therefore, to the Kalendar with the Dominical Letter G, near that date, -we find that 
Wednesday, 1st Chaitram, falls on the lith April, which is precisely the given date. 

Answer. 

The Natif# is to surrender the house on Bhuda-vara, 1 st Cliaitiara, A. Cali yug 4940, and 
Saca 1761. 

Example VIT. 

The Chronologists reckon that our'Saviour was born on the 5th year before AnnoO Dyoiiisian 
asra, from which circumstance we account our time 5 years too late, AVhat is the. concurrent 
Hindu date with Christmas night of the said year^? 

Caution. 

We are to notice when taking the Roots out of Table VIlI forthe odd years before Christ, 
that as the centuries are increasing in notation whilst ascending, one more odd year is to be used 
for the end of the year expired, insteadof one less. Thus had the proposed year been A. D. 5 
current^ we would have used 4 complete ; but having to expound A, A. C. 5, we arc to pse 6 . 

2 o The given year is a common one, 

30 The proposed month falls considerably after-April; and the notation for the year w ill there* 
fore be (3102—6) 3096 complete, and 3097 current. 

RuL12* 

Table V, part Sd, shews that the secular year Ante. Christian JEra 100 , began on n. Friday^ 
and its Dominick Letters are CB; the same Table shews also, that the Ilindn year Caliyugam 
3002 concurrent therewith, began on the 13th of March Julian Style. 




With the year Call yugam 3005 complete^ referring to Table VH, we find at once (not the epoch) 
but the Root for the proposed year* 

n. G. r. p. 

Sunday (0) 43 38 -45 

And to cet to the Indian month of December, referred to the Old or 

Julian Style, take the Root for Margali, Table III, - • (^) 39 3Q 11 

1 st Tye yf to be counted from Sunday, Wednesday . (3) 23 8 56 

To expound which, we haye noticed that the beginning of A, A. C. 100 began on ^ Friday ; 

and Table VF, part 1st (the year being a common one) for 95 odd years gives Otobe added to the 
same for the feria beginning A. A. C. 5, which therefore also commences on a Friday, and the 
Dominical Lc tte^r is C. 

Again Table V, part Sd, shews that the Hindu Solar year 3002, concurrent with A. A, C. 
100.1, began on the 13th March, and 3102 on the I4th, therefore 3097 must have begun near 
either of these monthly dates. Referring therefore, to the Kakndar with the Deminical Letter C 
about that time, we find that Sunday, 1st Chaitram and year, fell on the 14th of March. 

And as this is an Index which shews that the other months cannot hare begun earlier than the 
12th, or later than the 17th,. in their respective months (vide Example 11 and IV), the same 
process will shew that Wednesday^ 1st Tye,. fell on the 15th of December. We want therefore, 
10 days from the proposed date (25th.Deccmber), which added to 1st Tye, the sum gives Saturday 
the 11th of the said month. 

An.swer. 

The 25th December A, A. C. (the day on which our Saviour was born) answers to Sani.vara, 
the 11th Tye of the 5097th year of the Cali yug current. 

Example VIII. 

There was a total Eelipse of the Moon on the 15th May 1631 Gregorian Style, What day 
was reckoned in the Hindu Kalcndar when this Eclipse occurred ? 

Remark. 

Here we are to distinguish between computing the time of an Eclipse, which is to be effected by 
the resolution of time on principles totally different from those which regulate the Madhyama 
Saura and expounding the day which was reckoned in any Kalendar, (let it be ever so 

erroneous) when that event occurred. An Eclipse which was on any particular day 

cannot be controlled by any system of Astronomy and it’s prediction, when determined on 
legitimate principles, can only fail by a rery small quantity: it may therefore, be classed with 
actual obserration. The present quesUon is, therefore, only one of Chronofcgy, and not of 
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Astronomy ; for it being known that the Eclipse occurred on a Thursday^ all we hare to do is, 
to determine what date this Thursday did indicate in the Tumul Kalendar, to resolrc it. 

This being understood, we shall proceed as usual. 

Caution. 

3« As the Secular jenf 1600 Gregorian Sfjrle, was a Bissextile one, we are to use part Ist of 
Table VI for the number of daj s to be added to the weekly day beginning the century, to hate 
that which commences the given year (or any other year of the same century). 

2'’ The proposed date falling in leaves no doubt respecting the notation of the year, 

which should be (1631+3102)4733 Cali yugara and (4733—3179) 1554 Saca, both current: 
then with 1631—1. 

llunE. 

D. G. r. p. 

■Epoch for A. D. 1600, Table VII, . - - (0) 10 1 15 

Root for 30 years, Table I, - - - (2) 45 37 SO 

Beginning of Chaitram and year 1554 Saca • • Monday (1) 55 38 45 

a leap year. 

And to get to the month Vyassei g (Indian May), add the Root for Chaitram, 

Table III, part 3d • . . . - W 55 32_1 

Beginning of Vyassei • • - . « - Thursday (4) 51 10 46 

In order to expound these, Monday, Ist Chaitram, and Thursday^ 1st Vyassei, we find by 
Table V, part 2d, that the Secular year 1000 began on a Saturday ; and for the number of 
days to be added thereto, in order to get the feiia beginning A, D. 1631, we have by Table 
VI, part I, (vide Caution; for 31 years, 4. Therefore, the weekly day required was Wednesday^ 
and the Dominical Letter for that year E. 

Now by Table V, part 2d, column 3d, it appears that the Hindu year Cali yugam 4702 (1600) 
began on the 6th April, and 4802 on the 8th; therefore, referring to the Kalendar about that time, 
we find that Monday^ 1st Chaitram, fell on the 7th of April; and as the other monthi cannot 
begin earlier than the 4th or later than the 10th of their respective concurrent European months 
(Example II and IV), we also find that Thursday, 1st Vyassei, fell on the 8th of May, 

But the Eclipse occurred on Thursday the 15th of May, which is 7 days later, therefore the 
notation of the Hindu Sydereal time is Guru.vara^ 8th Vyassei^ A, Cm. 4733 and 1554 Saca^ 
under the Meridian of and at Lanca, 

Obsertation. 

With respect to the Civil day registered in the Kalendar, Ave are to observe that as the frac¬ 
tional part of the Root (51 g lOv 46p) of tho beginning of Vyassei, exceeds 30 guddias, the 
T^mul month of |hat name raust.be accounted to begin, not on Thursday y baton Friday the 9th 
May, Civil time, which advances the notation of every day in that month by one day. Therefore, 






on consulting m Kalendtr which gires onl^ the Civil should yft want th« Syd^lreal day oil 
which the Eclipse really occurred, we are to subtract one day, and suppose a fraction of at least 
30 guddias reckoned from Sun rise, because tho 9th Viassei so registered, is only the 8th withe 
fraction, as has been said. 

But the Hindu Patras generally predict the Eclipses for the time from true Sun rise, In separate 
articles, and independently of the Citil day registered in the columns of the Kalendar, 

Examplx IX. 

There will be an Eclipse of the Sun visible in the Eastern parts of Asia, on the 11th January 
1809, at 1 lb P. M. referred to the Meridian of Paris—On what year, month and day, according 
to the Tamul Style, is it to be expected under the Meridian of Lanca ? to be expressed in Solar 
Time (vide remark, preceding Example, page 41.) 

Caution. 

The date falling in January, the notation of the Tamul year must be (1809—1) ISOS-f-SlO* 
—6000 Call yugam, or (6000--.3179) 1821 Saca, both current. (Vide Memorandum page 30), 
and the Rule must be werked with A. D. 1898—1. 

Rule. 


Epoch for 1800, Table VII, 

Root for 90 years, Table 1, . . - 

Bo. for 7 years complete, • . .. 

Beginning of Cha^tram and year A, Cal. 5000 


». o. T. e. 

. (5) 64 16 15 

. (1) 16 62 30 

(Ij 48 38.45 

Monday, (1) 69 47 -30 


To expound the monthly date of which, we find by Tabic V, that the 19th century begins on 
a Wednesday, Gregorian Style; and Table VI, part 2d, for 98 years gives 3 days to be added to 
the said Wednesda^y to have theferia beginning the year A. D. 1898. The Dominical Letter Is 
therefore B, and for 1899 A. 

Now to expound the Hindu date, we find by Table V, ^art 2d, column 3d, that the year Calf yug 
4902 (1800) began on the 10th April, and 6002 on the 12th, therefore 5000 must have fallen 
near those limits, for which reason refer to Kalendar at the Dominical Letter B about that thne, 
and you find Monday the 11th April, to be the required date. 

But the predicted Eclipse falls on the 11th January of the iucceeding year, which to deduce 

». O. V. F, 

To the Root of 1st Chaitram above found • • • (1) 69 47 30 

Add Collective Root for Margali f , Table III, part 3d,, - (^) 39 35 11 

You have beginning of Tye Yf, A. Cm. 6000 • • Thursday, (4) 39 19 41 

To expound this Thursday, we are to remember that as the lit Chaitram of this Hindu year 
fell on the 11th April, none of the other months of the year can begitf later than the 16th of its 
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own concurrent month (vide Example II, page 35, and IV, page 37). Therefore referring to tht 

Kalendar with the Dominical letter A (because Tye falls in Januarjr 1899) about that time, you 

|ind that 1st Tye falls on the 12th January of that year. 

But the proposed date is the lltli January, therefore the Eclipse will occur on the last day 

of Margali (the preceding month), which may count 29 or 30 days. 

For the resolution of this case, observing that 1st Tye fell on (he 12th January, d. o. t. 

whose Root was • - ^ • • • • (4) 39 17 41 

Subtract Root for Margali, Table III, part 2d, ^ •. —(1)20 101 

There remains beginning of Margali # Wednesday (3) 19 1 40 

which expounding with the Dominical Letter B (because we return to December 1898), about the 
ili2th, we find this Wednesday falling on the 14th December. Hence from 31 days in 

December 31 
Subtract 14 
There remain 17 in Dec. 

Add 12 days the date of 1st Tye in January Z m * 12 

Number of days in Margali A. Cm, 5000 • • • 29 days.. . 

Hence the 11th January must be noted Bhuda.Tara (Wednesday), the 29th of Margali, 

But the hour of the Eclipse referred to the Meridian of Paria 
was llh P. M. which to reduce to that of Lanca, we have h, ' ♦ 

Hour at Paris . • . . 11 0 0 P, M. 

And to count from the preceding midnight •. ••12 0 0 

23 0 0 from midnight 

Reduce to Longitude of Lanca from Paris, page 9^ » + 4 54 12 E 

In European Time . _ . 1® 3 64 12 from mFclniglit 

». «. T. P; 

Which conTcrted into Hindu Time gives, by Table IV, r* 1 9 45 30 Do* 

And to count from Sun rsie • Sub, 15 0 0 

There remains to be counted at Lanca • * 0 54 45 30 from Sun rise. 

Answer. 

Tlic prMiefed Eclipse of the llfh January 1899, which is to occur at llh P. M. Meridian 
of Paris, was to he expected at Lanca, on Bhudaaara^ the 29th Margali, A. Cm. 5000 or Saca 
1821, at 54 guddias, 45 riguddits, 30 paras after Sun rise or mean Solar time, 

Obsertation, 

As the fractional part of the Root for the beginning of Margali (19glv40p as above) 
fills short of 30 gaddi.s, the Ciril *nd Sjrdercal day for the whole of that month will coincide, 
feo that the notation remains the same. 
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n mj furtlier be obiema, that retrenching the S4g 45r 40P from the enwing Sun rt.e, the 
Eclipse will occur at Lanca on the lit Tye, 6s 14» SOP before Sun rue, so that it rrlU not bt 
tiiiblo at that place# 

ExiMPti X. (♦) 

The most ancient Eclipte which has been transmitted to us from the Babylonians, occurred oil 
the 19fh March 720 before ChrUf, at 6h 48' P. M. reduced to the Meridian of Paris.^Wanted 
the concurrent Hindu year, month and day, under the Meridian and Latitude of Lanca. (Vtda 
Remark^ Eaample VIH, P» 41.) 

\ Cauhph* 

The year 720 being dirlslblo by 4 without a remainder, fi a bissextile one, and therefore we are 
to use the Ist part of Table VI. 

The proposed date being 19th March, and Table V, part 3d, shewing that the year Cali yuf 
3304 (700 A. C.) began on the 7th of that month, and 3404 (600 A. C.) on the 8th, there can b. 
no doubt that the notaUon of the year must be (3102-720) 2382 Cali yug. 

RulXo 

#. •. V. r; 

Root tor the beginning of the year 700 before Christ, Table VUI, part 2d, (O) 66 40 O 
Andfor20ycari,TabIeI, * . . * sub. (4) 10 26 O 

BeginningofChaltramandycarCaU yug2332 current, . Wednesday (S) 46 16 0 

To expound which, we find by Table V, part 3d, that the Secular European year 700 began on 
n Thursday; and Table VI, part 1st, (the year being bissextile) for 20 year, gives 4 to be au6, 
iracted from Thursday, i. e. Sunday, for the weekly day which begins A. A. C. 720, and couse. 

quently its Dominical Lf^tters A(t, * 

Again, by Table V, part 3d, column 6fh, we find that the Hindu Solar year concurrent with 
A. A.C.VoO, began on the 7th March, therefore referring to the Kalendar with the Letter G 
about that time, we find that ^yednesday, 1st Chaitrani, and year Cali yugam 2382, fell on the 7th 
March 720 A. C, y 

Put the date proposed is the 10th of March current, or 18th complete; therefore adding 11 
days to the 1st, we hare Ravi^vara (^Sunday), the l^th of Chaitram. 

Now the Eclipse occurred at el» 48' P. M. Meridian of Paris, which to reduce to that of Lanca, 

we proceed as before. 



(.) Thii Example rrferi to another given ia the Note for eqaating the A,i»o.n« to tU European Table., 
{iveii at the ead of the rolamc. 
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6 48 0 from Noon, 
+ 0 0 


Time of Eclipse at Paris • • 

To reckon from preceding Midnight. » ■» 

Add Ijongifude in time from Paris to Laiica « 

Time in European hours, m* & s. 

ivhich converted into guddias, viguddias and paras, by means g, v, p. 

of Table IV, give . - ‘ 15 30 

And to reckon from Sun rise gtLa,nca « • -— 15 0 0 


18 48 0 from Midnight, 
4 . 4 64 12 


23 42 12 


Do, 

Do, 


There remains time of Eclipse 
Solar time. 


44 15 20 from mean Sun rise, 


Answer. 

The Hindu time concurrent to that of the Eclipse which occurred on Monday the 19th March, 
A. A. C. 720, at 6 I 1 48^ P. M. Paris time, is 12 th Chaitram, A. Cali yugam 23S2, on RaTUfara, 
at 44« 15^ 30p after Sun rise, Solar time, at Lanca. 







wmsTfff, 
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PiVRT 111. 


We shall now proceed to giro some Examples of the converse of the proposition, which 
differs oni^ in the manner of stating the question, the same Rule applying to both cases. 

Example h 

A Native applies to a Collector to farm certain lands, and wantra Potali which is to bear 
date the lat Chaitram, 1748 Saca. What i»the concurrent date with that epoch, according to the 
European Kalendar I 

NoTATlOK.r 

Saca 1748+31 70i=: 4927 Cali 

,„d 4927—3102=A. Dr 1825, therefore 1824 is to be used in the computation. 

Role. 

To find the beginning of Chaitram and year Cali yugam 4627, proceed with;i825, ns before^, ti/ 


Epoch for ISOd, Table Vn, 

Root for 20 years, Table I, 

Do. for 4 years complete, Do; 

Beginning of Chaitram and year 1748 Saca- 


0. 0. V. P. 

^ (5) 54 1(3'15 

^ (4) 10 25 0 

(5) 2 5 0 

Monday (1) 6 46 15 

a common year. 

To evponnd the date of thl^Mond.y, we find by Table V, part 23, that the Secular year Cali 
yugam (4902) 1800, begins on a Gregorian Style ; and 25 odd years, by Tabic VI, 

part 2d, gives three days to be added'thereto, to have the weekly day beginning the year 1825; 
i.. e. Saturday, and therefore the Dominical Letter for that year is B. 

Now Table V, part 2d, column 3d, shews that the year Cali yugam 4902 (1800) began on our 
10th April N..S. and 6002(1600), on the 12th,, therefore the commencement of 4927 cannot fall 
later than the 13th. 

Referring, therefore, to the Kalendar at the Dominical Letter B about that time, w. find that 
the Monday on which concurrent Tamul year will begin, fails. on the llth qf April ; wo 

bare, therefore, the following 

Answer. 

The Potah bearing date 1st Chaitram, 1748 Saca, is to run froih lltli April 1825* 

Example II. 

A Merasi was granted to the original proprietor on tiie 15th Margafi ( A. 0^3 Saca^ con. 
current with A, Cali yugam 3802. AVanted the European date Ihereof*. 



Sl 
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Notation. 

SS02—SlOSziA. D. 700j and 699 to be used in the computation. 

Caution. 

Finding that the European concurrent date 700 falls considerably before the year A. I>. 
1682, this proposition must be expounded according to tbe Julian Stj-Ie : therefore, part 1st of 
Tables V and VI, are to be used. 

2» The proposed year, beginning the century, the Root for 1 year (1<1) 15s SI” 15f must b* 
subtracted from the epoch given in Table VII. 

So Margali being concurrent with the time about our December, the proposed date being Ibth 
of the Hindu month, may possibly fall in our January 701# 

Kute. 


From Root for Epoch A. D. 700, Table VII, 
Subtract Hoot for 1 year. Table 1, 

Sydereal beginning A. Cm. 3802 


Alid to get to the Hindu month Margali ( J ), add the Root for Cartiga complete, 


». G. V. p. 

: (0) 21 21 15 

— ( 1) 15 31 1 5 

Saturday (6) 5 60 0 

a common year. 


Table III, part 3d, 
Beginning of Margali 3802, 


• - - (1) I8 37 10 

• - - «. Sunday (0) 24 27 10 

Now to expound the day on which these, Saturday^ 1st Chaitram, and Sunday^ 1st Margali, 
occur according to the European Kalendar, we hnd by Table V, part 1st, that the Secular year 
700 began on a 7hursday^ and that the Tamul year concurrent therewith, began on the 20th 
March ; therefore no further operation is required for this part of the Rule, the Dominical 
Letters DC being also given. 

And for Sunday^ 1st Margali, as it cannot fall earlier than the 18th or later than the 24th of 
November, referring to the Kaleiidar at the Dominical Letter C, we have Sundajf^ 21st of 
November, 

But the proposed date is the IStli Margali, therefore adding 16 days to 21st November, wh 
have Monday, 6th December. 

Answeu. 

The Merafi being dated l^th Margah) Anno 623 Sata, was granted on the 6th December 
A, D. 700 Julian Style. 

Example III. 

A Judge h moved to grant probate of a will, w hich bears date 20th ParitaSi (qf,) A. 1577 
Saca. — To what Christian year and date, does this will refer ? N. S. 
r i Notation. 

1577+3179==4766 Callyug, and 4756-^3102=^A. D, 1664; And 1653 is to be md. 





Caution. 

The Secular year ICOO Is a blssextUa one, therefore sre are to use part Isl, Table VI, for the 
Dominical Letter. 

^ ’ », u. r. F. 

Epoch A. D. lOOO, Table VII, part 2'J, - = * . *. (6)66 2 30 

Hoot for 50 years, Table I, - - " (3) 46 33 45 

Do. for S years complete, Do. . - - - ^__ 

B,gi..i„,.tCh.a,.«»dj..rl5r7S.» . . W.du..j., w M 4, 30 

Bhuda^vura^ a leap year. 

And to get to Paratasi, take the Root for Auvani (Si) complete. Table III, part 3 J, (^) ° 

. Friday (6) 19 26 30 

Beginning of Paratasi • ^ 

Sucramvara. 

To expound these, Wednesday, 1st Chaltram, and Friday, 1st Paratasi, we have by Table V, 
part *d, the Secular year 1600 (a leap year) beginning on a Safurdety ; and Table VI, pari Ul, 
for the number of days to be added thereto, to obtain the weekly day which begins A. D. 1654, 
gives for 54 odd years 5, to be added to Saturday, 1. e. Thursday; and therefore the Dominical . 
letter is D. 

Now by Table V, part 2d, the year Cali yugam 4702 (1600) begins on the 6th April; and 
4802 on the 8th ; therefore 4756 must fall near those limits, and referring to the Kalendar at 
the Dominical Letter D about that time, w« find Tuesday^ the beginning of Chaitram and year, 7th 
April. And as any other month in the same year cannot begin sooner in its concurrent month 
than the 5th and later than the lOth, we also find in the Kalendar at tlio Letter D, that Friday, 
Ist Paratasi, fell on the 9th September. 

But the date of the will is *0th Paratasi, therefore adding 19 days to the 9lh September, we iiave 
128, and therefore 

Answer. 

The will dated 20th Paratasi 1577 Saca, has for concurrent European date 28th Septemhor 16o4 

GregorUu Style* 

Example IV. 

History records that Sevai^e, the founder of the Marattah empire, died at Rairee, oft Soma-vara, 
the 9th Chaitram, A. 1003 Saca. What is the concurrent date Julian Style ? 

Notation. ^ 

16034-3179=4782, and 4782 - 3102=1680 A, D.; and 1679 is to be used. 

Caution, 

As the date is to be expounded In Julian Style, we need pay ^o particular attention to the 
Secular year 1600, because all such years are bissextiles in the Julian Kalendar. 
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Epoch for 1600, Table VIIj 
Root for 70 years, Table I, 


». e. Y, Y. 

(6) 10 0 15 

(4) 6 27 50 
(4) 19 41 15 


(0) SO 15 0 


To expound which, Table V, part 1st, shews that the 17th century began on a Tuetdajf 
Julian Style, and Table VI, part 1st, th'at for 80 odd years, 2 days are to be added thereto, in 
order to hare the weekly day beginning the year 1680, i. e. Tkurtdan ; and consequently, that the 


Dominical Letters for that year are DC. 


Now by Table V, part 1st, column 5(h, the year Cali yugam 4702, concurrent with our Secular 
year 1600, began on the 27th March O. S,, therefore 4782 cannot begin later than the 28th, 
Refer therefore, to the Kalendar at the Dominical Letter C about that time, and you will find 
the proposed Rari-rara (Sunday), ist Chaitram, to fall on the 28th of March, 

But the date proposed is the 9th Chaitram, i. e. 8 day. later j adding therefore 8 to 28th M 
March^ ire have the follovring 


Seragee, haring died on the 9th Chaitram, A. 1603 Saca, the date of this event is to be records 
as having occurred on Monday, (he 5th April 1680, 




MIN/Sr;?^ 
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NOTE. 


Vn the Solar year used in the Soulhern Provinces of India and Cycle of QOyearSy called Graham 
parivrithiy the duration of the year heing S65(l (jh 12" 30^ European timCy and S65d I6s 
31^ 30p Indian time, (*) 

Not having been able to procure a copy of the Vafcya earana (a treatise on Astronomy) in 
which I was told the theory of the Cycle of 90 years is explained, I hate little to say on the priif- 
ciples of that particular division of time. I was indeed informed by the Jyauiisk Sastras of 
Madras, that it consisted of the sum of one Revolution of the Sun, 15 of Mars, of Mercury, H 
of Jupiter, 5 of Venus, and 29 of Saturn; but probably, for want of the elements used by < 
Vararoochy (the supposed author of the VaJcyd earana)^ I never could make the collective dmo. 
due to these, amount to 32S73J 17g 15^ which is the duration of 90 years of 365d 15s 31v SOp (f). 
But, be this as it may, there can be no doubt on the construction of the Ralendar, asit ia 
here explained. It was analyzed by Father Beschi (from one of whose manuscripts I extracted 
in part the substance of the present Note) during his residence of above forty years in Maduri, 
where he was in charge of the Portuguese mission in that and adjacent provinces. 

The Southern inhabitants of the Peninsula of India use a Cycle of OO Solar years, which is 
little known in the Carnatic: their Astronomers call themselves Siltundijy or of the South, ia 
contradistinction of their Northern neighbours, whom they call the Vachij, not because that word 
signifies that opposite point of the compass, but because they use the Vakiam process in their 
computations, of which an account'will be found in the Second Memoir of this collection. 


i*) The European Sydereal year U 365 6 9 10 
The Indian 365 6 12 30 

DifTerence of the Indiah -f- 3 90 


D. H, ' 

AoomalU 365 6 15 94 
365 6 15 0 


24 


The European Tropical year being 365<1, 5h. 4$' 45'^', 

Vachij o. n. ' u. u. * 

Aria Siddlmnta, Sydercal year 365 6 12 SO Vakya earana 365 6 12 33 

JEnroiMsan Tropical 365 5 48 45 ^ 865 5- 48 45 


DifTercucc of the Indian •+- 23 45 


23 51 


Hating computed the above mentioned number of Revolutions of tlie Sun and five Planets by the elements 
fit my disp.8Uiop, I fimnd lh« time answeiiuj Uiereto equal to SSSSSd. Tg. K girios a tfiffcrense ia eacesa of 

lid. 59g. 4Sr. 
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Tfio duration of the Solar year (which is Sydereal) they dlride and express in the following 
manner: 

S65J 35^ 3 lv S0p=5S weeks 4“^^ 25g3lv S 0 p=l«i Then multiplying the first 

' member 15|ff by 9t^ they hare an equation, for two years, of 2 ^ 31&: which quantity they 
diride again into two unequal parts, \iz. 1<1 l 0 ff, and 15g (independently of the second member 
of which more hereafter.) 

The first equation, viz. Itl Ifis they add to the od{i years of the Cycle of 90, and the second 
i^l 15s to the even oneSy beginning with the first year, with the exception of the 40th and 80th 
year, to which, though even^ they add the first equation Id 16S. 

With regard to the odd vigiiddia and half of the second term of the originiil equation, it is to 

be considered that in 40 years, this quantity amounts to onu guddia (or Tamu) hour), which they 

add to the 40th year, making its-duration 3654 16g 31'^ JfiP. By this coatriTanee the begiimiog 

of the years of the SUtandij agrees very nearly with that of the Vuch\}^ 

Upoch A. A. C. 24, The epoch to which the Cycle of 9*0 years refers, is when 8078 years^of the Cali yughjid 
Calij«gS0T8. 

Pfoci'pt for finding , expired j answering to A, AntCi Christum 24: so that if the number of Cycles and years expired 
Ihe Cycles and years 

since the epoch be required, subtract 3078 from the years expired of the Cali yug, divide the 


expired of the Gr/u 
hapririvrithi at any 
given epoch. 


Rule. 


remainder by 90, and the quotient gives the number of Cycles, and tlie remuindery the 
number of years expired sought/* 

ExAMPRt* 

Let the year of the Cali yug 4146 complete, be proposed. Wanted the dapsed Cycles and 
years of the.Parlvrithi. 

€ay A. C. 4846 
—. 8078 

4?0)1768(10 

90 

868 

SIO 

llomaindenp ^ *. 68 

which shows that on the year sought there were 19 Cycles and SS'yearS of the asra expired; and 
therefore, that the current ones were the 20 th Cycle and 59th year, 

may operate on the same principle if the Christian year be proposed, by reversing the 
process. , 

Exampls IL 

Let A. B. 1745 (Cali yug 4846 complete) be proposed 5 to find the Cycle and year of the 
Grahaparivrithi, 



1 * 

1745 
-- 1 

1744 
-f 24 


2 ® 

SO) 1768(19 
90 


868 

810 


58 


1768. The same result as in the preceding Example. 

On the copfitruciion pJ the and of Table II. 

The Ahargana of the Sittandij on the beginning of the Solar year 3102, 
which occerjx^d (accortling to thdr account) on Saturday the 18th March 
A. D. 1 is - - !• • • 

Now if to that sum you add for 1701 of their own ^ears^ • 

The Ahargana for the Solar year, which ended on Saturday 
29th March G. S. will be 17538704 4g, and in order to count 
from Sunday^ instead of Friday^ the Root of the same 
must be expressed by (64) 4*:, ai was explained at pages 0 
and 10; and as appears at the head of Table II as the epoch 
for A. D. 1700, which quantity they call Atchtk. 

For finding the circumstances of any proposed year the commencement of which has been 
determined, the Rule is exactly the same as that which has been expltiucd in the Memoir on the 
Tamul year, the only dilference being in the duration of the months, which is yery trifling. It 
is given here merely because it represents those of the Surriah Siddhanta^ within of time 

on the whole year. 


». G. T. F, 

11S2664 64 50 45 
. 621305 9 9 15 

7)1753970( 400 
Remainder 1 from Friday 
Soota dina Saturday 




1 Names 

1 Sorriah Siddbanta. 

Names 

Tamuls. 

Sydereal duration 
of each month. 

Separate Roots, 

CJolIectire Roots. 


i 

1 

1 


n. 

It. 

t. 

y. 

n. 

a. 

T. 

p. 

o. 

w. 

t. 

F. 

T 

1 M4sha masa 

Chaitram 

so 

55 

32 

3 

(2) 

55 

32 

3 

C2) 

55 

32 

3 


2 

Vrfsha masa 

Vyassei 

31 

24 

12 

4 

(S) 

24 

12 

4 

Cff) 

19 

44 

7 

n 


Mid’huna masa 

Audi 

31 

36 

38 

4 

(3) 


.33 

4 

(2) 

56 

22 

11 

<3d 

4 

Careata masa 

Audi 

31 

28 

I2 

4 

(3) 

y 

12 

^*4 

Cfi) 

24 

34 

15 

u 

5 

Tinha masa 

Attvani 

31 

2 

10 

3 

(3) 

.12 

;JO 

3 

(2) 

26 

44 

18 


6 

Canya masa 

Paratasi 

30 

27 

22 

3 

(2) 

27 

22 

3 

C4) 

54 

6 

21 


7 

Tula masa 

A^esi 

29 

54 

7 

2 

Cl) 

54 

7 

2 

C6) 

48 

IS 

23 

ni 

8 

Vrischica masa 

Cartiga 

29 

30 

24 

1 

(1) 

30 

24 

1 

CD 

18 

87 

24 

t 

9 

Dhanus masa 

Margali 

29 

20 

53 

1 

(1) 

20 

58 

1 

C2) 

39 

30 

25 

Vf 

10 

Macara masa 

Tye 

29 

27 

16 

1 

(1) 

27 

16 

1 

(4) 

6 

46 

26 


11 

Cumbha masa 

Maussi 

29 

48 

24 

2 

Cl) 

48 

24 

2 

CS) 

65 

10 

28 

K 

12 

Min masa 

Poongoai 

30 

20 

21 

2 

C2) 

20 

21 

2 

CD 

15 

31 

30 


(*) The Aharg.inaof the Vachij is 113'266id. Ij. I5 t., and according to theiracconnt the Solar ycarSlOS began 
oa Sunday ihc I4th March A. D. I. But it may be perceived that in reality there is but Gg. 24 t. 15p, difference: 
the fraction of days of the greater luin, being Ig., aud of the lesier 54g, 


Construction of the 
year and of Table 
XI. 


Atchu, an epoch to 
which compntationi 
arc referred. 


Rule for the moathiu 
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How to find the be- 
(iunitig of the year 
by t^ic Tobies. 


( 64 ) 

There renalns newonly to explain how' the rest of Table II wa* constructed. 

For ike Cycles, 

To the Atcbii, or Epoch aboTc found 
Add for 90 years - • 




Root for the second Cycle 
And for all succeeding Cycles add 

3 d Cycle • - 

^4th Cycle *• 



-n. 

o. 


(C) 

4 

. 

0 ) 

15 

«» • 

(0) 

19 

m • 

(1) 

17 

m • 

(1) 

36 


(1) 

17 


(2) 53 
&c. 


For the odd ^c*rs of the Cycles^ 

The "Hoots of the odd yetrs of the Cycles «re obtained by adding (i^) l4s to the odd and (1^) 
I5g to the «Ten on^'e^, excepting the 40th and 80th, to which, altho’ eB«« ones, (Id) I6s instead 
of (1<1) 16ff lire to beaded, for the reasons explained at page 6*. 

The difference of two gnddias (Id) 15«) added to the Atchh of the first for obtaining tlie 
Root of the second Cycle less than, for the rest is probably a Sodium, or constant quantity 
subtracted from the result, to fit a particular epoch, which we would term an Empyrkal equation, 
the same being called Cshepa when additWe ; at least I hare not been able to discorer •« what 
theory the difference is established. 

Rules Jor finding Iht beginnings of the pears bi/ Table II. 

In order to find the commencement of any proposed year by this Table, we must first find the 
number of Cycles and years expired frbra the beginning of the Cali yug; then take particular 
noUce whether the remainder indicate) an vdil oi even year; and lastly, whether it be the 40th, 
or 80th of the Cycle. 

After sumiqlng up the Roots for the Cycles (column 1) and for the year (column 2), you are to 
add 81 Tlguddias in even, and subtract 29 in odd years, excepting the 40th and 80th of the 
Cycle, which require (though these be ecewones) that 29 guddias be subtracted from the sum. 

Horn to find by Table II the commencement of the Solar year of the Cycle of 90. 

Let the year of the Cali yug 4847 current qr 4846 complete, be proposed, and its beginning 
required. • 

lo From 
Subtract 

Chriitian year to be usedin th« computation 1744 


4845 

3102 


90)1744(19 

34 

4846 

90)1768(1# 

add 24 or Jjy the Hindu account 

_ *» ' .■ 

; 8078 

863 
and 58 

58 

1768 







Jo Referring at 19 to tHe column of Cycles in Table If, we liaTc 

‘Andat 58 in the column of years . - 


And on account of the year being eteil 
The same according to the Vachij 


19« 

50J 

8 


D. O. T. 

(2) 25 
(6) 58 

(3) 4 


(5) 25 

add + 0 31 


Friday (5) 25 31 0 

(5) 25 6 15 


Difference 24 45 

The rest of the operation is in every respect similar to that employed in the resolution of the 
beginning of theTamul year ; the FocAy and Sittundy counting the Civil and Sydereal duration 
of the years and months in the same manner. 

The Rules of the Northern and Southern Tamul Astronomers compared. 

I shall conclude this exposition of the method of the Southern Astronomers, by giving some 
Rules for comparing its results with those of the Northern account, to facilitate which, I shall 
present the two Rules simultaneously expounded. 

Example I.. 

Let the 1st year current of the Isf Cycle current, be proposed ; wanted the time of it’s begiu- 
ning^ bjr both Rules. 

CAUTiojr, 

1 * The year 0, of Cycle 0 of the Epoch of the Sittandij, corresponds to A. Ante Christum- 
S4 and to that of the Cali yug S078. 

The year is an eren onCi. 

Sittandij. 

For 0 Cycle, Table IF, 

For 0 year, part 2d 


C. T. 

( 6 ) 4 
( 0 ) 0 


( 6 ) 4 

The year being an even one, add_M 

Root of beginning (6) 4 SI 


Vachij. 

By Table VIII, A. C. for* i>. g. t. f. 

*20 years • - (4) C 21 15 

By Table I, for 4 years com. 
plete • • (5) ^ ^ ^ 


( 6 ) 

(Q) 


4 16 0 
4 Si O 


Sittandij 

Difference Sittandiy^ + ^4 45 


Examplk ir. 

Let the 41st year current of the 1st Cycle current, or 40th year complete of Cycle 0, b* 
proposed ; proceeding as before, this year will be found to correspond to A. D. 17. 

Cautiow. 

As 17—1=18 is to be used, this is an even year j but it is <he*40tfe of the Cycle (vide page iJ). 
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Ruti. 


Sittiindij. 

»* e. T» 

By Table 11, part 1st, 0 Cyclo (6) 4 
Do. part 2d, 40 years (1) 21 

(0)T5* 

But the year is the 40th of the 
Cycle, therefore subtract — (0) 0 ftO 


Vachij, 


Table Vlir, A. D, 0 
Table I, 10 years 
Do. 6 years 

Siitandij » 
Difterence Sittandij 


J>, C. T. ?. 

(1) 16 40 15 
(6) S5 12 30 
(0) S3 7 SO 

7oj~^~6ni5 

(0) 24 31 0 


(P) 24^31 

BxAMPti: III. 

Let the 46th year current of tlie 6th Cycle current, or 45th complete year of the 5t|i Cycle 
complete, be propofed. This year will be found to correspond to A. D. 472, and therefore 
472—1=:471 is to be used. 

Caution:, 

. year is an odd one, therefore 29^ are to be subtracted, 

' Ruiji. 

Vachij. 


Sittandij. 


Table 11, part 1st, 5 Cycles 
Do. part 2ff, 40 years 
Do. 5 years 


But the year is an odd one, there, 
fore subtract « ^ 

v*- 


G. T. 

(5) 27 
(1) 21 
(0) X8 

0) « 


#9 


( 6 ) 


Ti?' 


Table Vlir, A, D. 0 
Table I, 400 years 
Do. 70 

1 

Shtandij 

Difference Sittandij 


». G. ▼, r, 

(1) 16 46 15 
(6) 28 20 0 
(4) 6 27 30 

(1) 15 SI 15 


(0) 

( 6 ) 


7 5 
5 31 


1 34 0 


Example IV, 

Let the Slst year current of the 20th Cycle current, or SOth complete of the 19th complete, 
be proposed, it will answer to A. D. 1767 ; and as 1766 is to be used, it is an even one. 

Rujlk. 

Vachij. 


“ Sittandij. 

By Table 11, part 1st, 19 Cycles (2) 25 
Do. 2d, SO years (2) 42 


But this year is the 80th of the 
Cycle, therefore aubtract ^ 




2d 


(5) 6 31 


Table I, Epoch 1700 • 
Do* for 60 years 
Do. 6 years 

Sittandij 

Difference Sittandij 


1>, O. T. P. 
(6) 2 11 16 
(5) 31 15 0 

(0) S3 7 30 

75 ) 6~S3~45 

(5) 6 31 0 

2 45 


It will perceifed that the greatest difference between the Northern and Southern account 
fills on A. C&l. 3574 , or A* 472, being U 34*^. 


DND OF IDE FIRST MEMOIR. 
















SECOND MEMOIR 



A KEY TO THK SIDDUANTA CHANDRA MANA 

OR 

HINDU LUNl-SOLAR YEAR, 

PRINCIPALLY USED BY THE 

INFIABITANTS of TELLINGANA, or the NORTHERN C1RCAR3« 


Written in the years 1823 and 1824. 
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ADVERTISEMENT. 


——' 


On entering into the consideration of a method of dividing and recording time unlike any 
that ever was devised by man in ancient or modern times, the best warning that can be given to 
the reader is, to spare his attention by discarding all speculative matter, and to lead him speedily 
through a regular esposition of the doctrines on which that system is founded. I shall, therefore, 
offer but a few words by way of preface to this second Memoir, and these merely to prevent the 
reader from falling Into the same misconceptions as I entertained when I began the present 


research. 


It was imagined by s«me learned commentators, that the Hindu Astronomical Luni-solar year 
might be the same as some of those used by the ancients ; and doubts immediately arose from that 
supposition, whether the Babylonians, Egyptians or Indians were the original inventors? To 
which I shall reply that, although certain features of resemblance may he discovered, yet neither 
the Mundane sera and year of the Jews, nor the Chaldean Saras, or Sossos (of which we know 
very little) have more to do with the Siddhanta Chandra mitna, than any like division of time, 
where it was attempted to take into consideration and combine the Sun and Moon’s revolutions. 

The Lnni-solar year of the ancients best known to us, reckoned thnt 69 Lunar months contained 
2923 days and 12 hours ; which in 60 years, gave an escess over the Sun’s mean motlbn, of 3 days, 
and of SO days in 160 years ; on which account they omitted one of the intercalary months. Thu 
period being one of the three (viz. 19, 141 and 160 years) when the Hindus seem also to expunge 
a Lunar month, I was led, with other speculators, to suppose that the operation might be the 
same : but it soon appeared manifest to me from the present research, that the Hindus really 
exputtge nothing, since it is only when a double intercalation is called for on their principles, that 
lone other month is left out, so that when this case occurs, the year remains (as in all Embollsmic 
yetfs) one of 13 months, the only difference being, that the intercalation falls out of Its usual 


place. 


In the same manner, the order of the common Intercalations during the Cycle of Meton appeared 
accidentally (from hitting on a particular period) to he the same, as that of the Hindus ; for the 
ancients divided their Cycle of 19 years into 12 complete and 7 incomplete years, which last they 
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intercalated so that their equations fell on the 3d, 6th, 8th, 11th, l4fch, I7tb, and 19tb, as was 
the practice of the Jews; and there are truly periods when the Hindu intercalations follow the 
same course. 

But on looking deeper into the subject I found, that the series in the Hindu Cycle was in a 
constant slate of fluctuation; for on tracing the successive intercalations, according to Indian 
principles, from the origin of the Cali yug, I found that they ran successively through every 
possible change, as may be seen in the marginal note (*), a circumstance which is the necessary 
consequence of a system according to which nature is always sufiered to follow its own course, 
and in which the intercalations bear only on the names ©f the months, and the length of the 
artificial year, without the least quantitj being thrown in to.fit the lesser divisions of time to the 
system. 

1 he same,thing may be said of the Xiunii^soltir days, called jTiVIA/jf, these being likewise liable 
in oppearame to Intercalations and omissions, but not so in realityfor these circumstances 
depend entirely on the manner of coupling them with the corresponding solar days. 

The truth is, that the Hindu Mathematicians seem, of all others that have existed, to be those 
who have shewn the greatest aversion to arbitrary equations.] for although in our still imperfect 
knowledge of their Astronomy, the Hindu system appears not to be wholly free from empirL 
cism, yet, as far as we are able to judge, the spurious quantities which we are unable to account 
for, may have been thrown in by them, Jess from choice than from necessity. 

The adherence of the Hindus to that singular species of days which they call Tidhis, so 
unavailing to the purposes of civil Kfe, is a striking proof, (among many others) of their 
attachment to ancient usages, for if on , one hand it must b© admitted, that without the use of 
these Tidhis their whole-system of Astronomy must fall to the ground, on the other, as their 
beginning or end cannot berknown without looking Into the {Panebangum, (because each may 
begin orend at any instant of the Solar day), it is difliicuU to conceive the cause which has 

(*) Series of intercalations in IliadUiCycle of 19 years from flic year 0 to 779 of the Cali yug. 

From A. Cal/O to, ' 

Series of IntercalatioRF. 

3 <i 9 11 14 17 19 

0 3 6 14 17 * 19 

0 3 6 8 11 14 19 

0 3 ^.8 U 14 16 19 
Q 3 6 8 11 13 16 19 

0^3 8 11 13 16 19 
0 2 6 8 10 13 10 19 


Years, 

132 

Monihj. 

10 

Davs, 

-7 

Gud. 

U 

Vig. 

55) 

7X19 

Revolu* 

tions* 

6 

1 

S46 

8 

21 

66 

85) 

13X19 

2 

398 

6 

21 

35 

45) 

21X19 

S 

3 

313 

5 

6 

29 

15) 

27X19 

6 

4 

645 

5 

13 ' 

32 

10) 

34X19 

7 

w 

5 

778 


20 

44 

6) 

41X19 

1 

9 

7 . 

Therefore in 779 years, the scries of intercalations wj 

ai intern 

ipted 6 tl 









prcierTed their notation during «o mtnj agei in their rustic Kalendars, nnlesi it be ascribed (o 
their predilection for Astrologjr. 

In truth the Tidhi is now almost entirely banished from public bminesi, excepting in that part 
of India which was formerly called Teilingana, belter known to Europeans under the name of 
the Northern Circars, But neither the testimony of the senses, nor the language of reason, 
could ever remore it from the moral and ercn physical concerns of the Indians, all beliering 
alike, without distinction of castes or persuasions that erery contingency of life is ruled by 
the joint operation of the great luminaries of nature—In all that relates to health, fortune, 
advancement, prosperity, or their contraries, the Panchangum must previously he consulted ; but 
the ruling order of the Brahmins rigorously require from those among them who are qualified 
for, and willing to compute it, that they will scrupulously adhere to those sacred doctrines 
according to which the beginning and duration of the Tidhi is determined, a period, however, 
(it must be owned) which is no further imaginary than because it is manifested to the senses by 
no visible operation of nature, though it be as truly an assignable portion of time, as the Solar 
day is an assignable part of the Sun’s tropical revolutions. 


<<*) In the year 1800 the Avthor wat Member of a Court Martini which bad been assembled at Nundidroog 
for the purpose of trying a Mahommedan Sirdar of Kank named Ilyder Beg, on an nccusation of high treason.— 
This man was honorably aeqttittcd, and after the sentence had been confirmed, the President of the Court pro- 
reeded to the place of his confinement to announce him his dcliveraHce.—Hydcr Beg received this comKiuoicattoii 
with calm gratitude, but asked leave to remain in bis prison until hi* family might arrive to be present at hia 
liberation, which was granted.—Two days afterwards his principal wives and children reached Nuadidroog 
in expectation of au immediate interview 4 but during that interval a Brahmin Astrologer had got access to the 
Prisoner (hirnielf a Mogul) and assured him that according to the Panchangum the Tidhi was an unlucky one, and 
that if he were to meet any of those who were dear to him pending its duratioo, they would feel the evil con- 
aequeiices ever after, Hyder Beg, though a grave and sensible old man, submitted to the imposition, and waited 
patiently until the end of the fatal Tidhi, for receiving to hii boapm those dear objects whom, during the course 
^f his trial, he had often thought he should sec no more. 




A 


KEY TO THE SIDDHANTA CHANDRA MAN A, 


PART I. 



Article 


Although there are short methods for computing the elements which are required for the 
construction of the Luni-«o!ar Kalendar of the Tellingas (as it is improperly called in Madras) 
consistently with the doctrines of the Surriah Siddhanta, yet as these girc no distinct view of the 
theories from which they are derived, I shall begin by computing each in Sydereal time according 
to the Rules of the SastraSj and show afterwards and in separate articles, how the same may be 
obtained by different processes^ 

As the division of time wc are about to treat of Is not a Lunar^ but a Lunusolar year, tho^ 
Solar Kalendar for that which it may be proposed to expound, must first be constructed, at least 
to a certain extent, according to the Rules delivered in the Key to the Madhjama Saura mana; 
•uch a document being indispensable at every step of the problem under consideration. The 
construction of the leading points of the Ravi Panchanj^um requires no considerable waste of 
time nor labour, and may be framed, by help of the Tables giten at the end of the Memoirs, in 
the course of a few minutes, care being taken to use those which are constructed with the elements 
of the Surriah Siddhanta. 

There are also certain quantities and expressions which are constantly required in (he process, 
and which it is important not to mistake : Such are the names of the Hindu Signs of the Zodiac, 
with their numerical succession,’ both current and complete ; the absolute number of days which 
the Sun takes to move through each Sign, the number of complete natural days in each Solar month, 
both Civil and Sydereal; and lastly, the numbers which are to be added (o the Solar, or Luni.solar 
Aharganas on the beginning of the proposed year, for obtaining the Epochs of recurrence of mean 
conjunctions during the whole of its duration. 
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My Intention being to expound erery case of variation to which the Lunusolar year is subject, 
I have selected for exemplification the year 4924 current of the Cali yug, or 1745 from the birth 
of Salivahana, corresponding mainly with A. D. 1822 ; that on which Mr. Davis has announced 
there would be a Csha^a^ or expunged month, and which exhibits consequently all the changei 
that are to occupy our attention. I annex the Skeleton of (he Chandra Panchangum for that year, 
in order to familiarize the reader at an early period with its singular appearance. 

As every mean« are given in the first Memoir for ascertaining the Solar date of any Epoch 
proposed in European time and vice versa, and as in the present tract I shall show that the 
Tidht cannot be expounded without a knowledge of the corresponding Solar date, both of which 
are always inserted in the Chandra Pancliangum, it would be useless to enter again into an 
explanation of the process by means of which the dates expressed in one style are to be corii. 
verted into another, but the operation will be performed without comments, whenever it may bo 
irequired. 




s required for the eompufafton of the Lunisolar Kalendat 
for the mme pear. 


Sketeion of the Solar Kalendar for the pear Cali ptfgam 49^4^ and 
Saca 1745'curTent (A, D, 1822.J 


r-- - 

Years 

current. 

Nuniber of 
Lunations. 

Coliective 
number of days 
in Lunations. 

Collectiye number 
of days of Solar 
months. 

Names of LunL 
solar months. 

Names of 

Solar 

months. 

Roots of begin¬ 
nings of months. 

I I ®|‘ 
«£ 

Civil 

duration 

i of 

montlis 

Names of 

Zodiacal’ 
tHgns, ■ 

(O 

c ? 

Q. 

cJ ' 

s Jk 
« ss. 
X £ 

S 

Be^nniog of 

months 

European 

dates. 

4923 

0 

D. C. V. P. 

Q 0 0 U 

D. G. T. F. $. 

365 15 31 31 24 

Chaitra 

Poongoni 

Roofs D. G. V. P. 

(2) 22 17 4 36 



Min 

K 

12 

11 

12 March 


Lunations 







31 






4924 

1 

29 31 50 7 

30 55 32 2 39 

Vaisacha 

Chaitram 

(4) 42 38 7 12 

'30 

M6sha : 

r 

3 

b 

11 April 


2 

S9 3 40 14 

62 19 44 5 20 

Jyaisht’a 

Vyassei 

(0) 38 10 7 51 

31 

31 

Vrisha 


2 

1 

17 May 

i 

3 

88 35 30 21 

93 56 22 8 4 

A'sha'd’ha 

Auni 

(4) 2^22 12 32 


31 

^lifPhuba 

'n 

3 

2 

l3 June 

i 

4 

118 7 20 28 

125 24 34 10 46 

Sra'vana 

Aikit 

(O) 39 0 1-5 M 

31 

32. 

CarcatA 


4 

3 

14 July 


5 

147 39 10 35 

156 26 44 13 26 

Bha^dra 

Auvani 

(4) 7 12 17 58 

3^ 

31 

;Binha 

a 

5 

4 

15 Aug, 


6 

177 11 0 42 

186 54 6 16 4 

Aa A'swina 

Paratasi 

(0) 9 22 20 38 

31 

31 

Canyi 

m 

6 

5 

15 Sept. 


7 

206 42 50 49 

216 48 13 18 39 

Nil A^swina 

Arpesi 

(2) 36 44 23 16 

30 

31 

TuU 


7 

6 

15 Oct. 


8 

236 14 40 56 

246 IS 37 21 12 

Ca' rtica 

Cartiga 

(4) 30 51 25 51 

30 

30 

Vrischka; 

ni 

§ 

7 

14 Nov. 





Cshapa 









9 

265 46 31 3 

275 39 30 23 43 

C IVfa'rgasiras \ 

^ Paushia 3 

Margali 

(6) 1 15 28 24 

30 

W 

Dhanns 

i 

-9 

8 

14 Dec. 

■* 

10 

295 18 21 10 

305 6 46 26 16 

Ala'gh 

Tye 

(0) 22 8 36'53 


29 

Maeafa 

w 

10 

9 

12 Jan, 


11 

324 50 11 17 

334 55 10 23 48 

P'ha'Iguna 

Maussi 

(1) 49 24 33 25 

^29 

30 

Cumbha 

AiW 

It 

10 

10 Feb. 


12 

354 22 1 24 

365 15 31 31 24 

C Aa Chaitra or ) 
i Phulguna Miliek 3 

Poongoni 

(3) 37 48 35 38 

30 

30 

Min 

K 

li 

11 

12 March 

4925 

1 13 

383 53 51 31 

30 55 2 39 

( N* Chaitra 

1 Chaitram 

(5) S» r9 38 34 

30, 

30 < 

Mesha 

r 

X 

0 

1 i April 


How to find the Solar A-hargana for the ist Chaltram of the year 4924 of the Cali yugj by ib'eaits of'Tabie'XlJVlIi acco^iug'to'the Surriah SIddhanta 


Ts. ^ |>. 

0. 

V. 

p. 

s. 

Part 2, Columni 3 and 4, for 4000 • 1461035 

1 

33 

20 

0 

do. - 900 . 328732 

52 

51 

0 

0 

Columns 1 and 2 • 20 - 7305 

10 

30 

28 

0 

do." ^ 3 - . 1095 

46 

34 

34 

12 

1798168 

51 

29 

22 

12 

Sodhpam or Equation —» 2 

8 

51 

15 

0 

wl&organa Ist Chaitram 4924 ^ « 1798166 

42 

38 

7 

12 

Subtract absolute duration of Foongohi 30 

20 

21 

2 

36 

1st Poongoni 4923 • * 1798136 

22 

17 

4 

36 


Dmde“each Aiiar^na by 7) 1’79816^2568^ wefeks 
For Ghaitfam 4924 remainder @ which counted from Friday giies 
.Thufsday, which according to Tabular expression counting from 
Sunday is to Be noted (4**) 43g 38^ as abore, 

' 7) 1798136^56876' weeks 
Remainder 4 which counted from Friday gives 
Tuesday; and according to Tabular expression conuting from Sunday 
is to be noted 23g 17v 4p 363 as abote^ 
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Constant QuantUies required for the Construction of the Kaleifid^r of an^ Luni.solar ^eur. 




Names of 
Solar 
months. 

Absolute number of 
days in each Solar 
inonlh. 

Separate-Roots of do. 

Collective Roots of 
do. 

European 

months 

N. S. 

1 

r 

Chaitram 

p. G. V. P. S. 

?0 55 32 2 39 . 

Roots, 0 . T, p. s. 
(2) 55 32 2 39 

Hoots: a. V. p. s. 
(2) 55 32 2 39 ' 

'April 

2 

0 

Vyassel 

31 24 12 2 41 

(3) 24 12 2 41 

(6) 19 44 5 20 

May 

3 

n 

Aiini 

31 36 38 2 44 

(3) 36 38 2 44 

(2) 66 22 8 4 

June 

4 

2B 

Andi 

31 28 12 * 42 

: (3) 28 12 2 42 

(6; 24 34 10 46 

July 

5 

a 

Auvani 

31 2 10 2 40 

(3) 2 10 2 40 

(2) 26 44 13 26 

August 

elnj 

Paratasi 

30 27 22 2 38 

(2^ 27 22 2 38 

(4) 54 6 10 4 

September 

7 


Arpesi 

29 54 72 35 

( 1 ) 5 ^ 7 ^ 35 

(6) 48 13 18 39 

October 

8 


Carliga 

29 30 24 2 33 

(1) 30 24 2 33 

(1) 18 37 21 12 

November 

0 


M argali 

29 20 63 2 31 

(0 20 53 2 31 

(2) 39 30 23 43 

December 

IQ 

Vf 

Tye 

29 27 16 2 32 

(1) 27 16.2 32 

(4) 6 46 26 15 

January 

11 


Maussi 

29 48 24 2 33 

(0 48 .24 2 33 

(5) 55 10 28 48 

February 

12 

H 

Poongoni 

30 20 21 2 36 

(2) 20 21 2 36 

(1) 15 31 31 24 

March 


The Roots between parenthesis tp.he counted.from Sunday : But those giren in the present 
Table being absolute^ are nerer expounded but when combined with the initial Root of the pro, 
posed year. Vide marginal note of Table III (Madhyama Saura Mana),—the only ditferemie being 
in the ^uantities^ which In that Table are derived from the Elements of the Ariah Siddhatsta. 



















The Siddhanta Chandra Panchangant^ continued. 


Nlja Aswiua. S, 


Arpcsi 
I Toes 


2 

Wed 

3 

Tburs 

4 

Fri 

5 

sat 

0 

Sun 

7 

Man 

S 

Tubs 

9 

Wed 

!0 

Thui-s 

11 

Fri 

12 

Sat 

13 

Sun 

14 

51 on 

15 

Tiles 

16 

Wed 

17 

Thurs 

18 

Fri 

19 

Sat 

90 

Sun 

21 

Mon 

22 

Tues 

23 

Wed 

24 

TJmrs 

25 

Fri 

26 

Sat 


S7 Sun 
28 Mob 
jSO Tuc« 
*30 Wed 


Soo. P. 
Adi^ab. 



4 Csbaj a. 


Amavasy^ 


Cariica. 9. 


iCairii^ 

I Tbur* 
9 Frt 
3 Sat 


4 Son 

5 Mou 

6 Toes 

7 Wed 

8 Tiiurs 

9 Fri 
10 Sac 


11 Sun 
19 Mon 

13 Tiles 

14 Wed 
13 Thors 
16 Fri 
IT Sat 


IS Sun 
19 Moo 

90 Toes 

91 Wed 
99 Tbbrs 
S3 Fri 
94 Sat 


SO 


23 Sun 
^ Mon 
^ Tues 
^ Wed 

29 l^urs 

30 Fri 




TTl 

Soocha P. 


Adigab. 


13 Cshaya. 
Purnima 
Tidhi. 
Cbrishna 
Pachuin. 


Amavasya, 


Cshaya Margasiras, 
Paushia, 10« 


Margali 
I Sat 


; 2 

Sun 

3 

Moa 

.4 

Tues 

5 

wba 

6 

Tburs 

7 

Fri 

S 

Sat 

9 

Sun 

10 

Mon 

11 

Tues 

12 

Wed 

13 

Tburs 

14 

Fri 

15. 

Sat 


Smi 

17 

5fon 

18 

Tu^ 

W 

Wed 

90 

Thun 

91 

Fri 

92 

Sat 

93 

Sun 

24 

Mon 


Tues 

.26 

Wed 

*27 

Thnirs 

: 2 S 

l^^i 

29 

Sat 

Tye 


1 

Sun 


i 

Soocha 

Pachuin. 


1 
# 

3 

4 
51 
0 
7 

J_ 

9 
10 
U 
12 

1.9 { Purnima 

14 Vidhi. 

l-, 5 j jFhrislina 
( Pachunu 


4 Cshaya. 


Adigah. 


30 Vf Ama. 



Mn^ha, 

11 , 


2 

Mon 

1 

Soocha 

3 

3 

Tues 

« 

Pacbum. 

4 

4 

We.J 

3 


3 

5 

Tburs 

4 


6 

6 

Fri 

5 



7 

Sat 

6 


7 

g 

8 

Sun 

7 


9 

9 

Mon 

8 


10 

10 

Tues 

V 


11 

U 

Wed 

10 


12 

12 

Tburs 

It 

12 Cshaya, 

13 

13 

Fri 

is 


14 

Sat 

14 

( Furnifua 

14 




5Ti.dhi. 

15 

15 

Soo 

15 

jCfirishha' 

16 

16 

Mon 

1 

( Pacbum. 


17 

Tues 

2 


18 

18 

Wed 

3 


19 

19 

Tburs 

.4 


90 

20 

Fri 

5 



91 

Sat 

6 


91 





92 

92 

Sun 

•7 


93 

93 

Mon 




94 

Toes 

9 


95 

25 

Wed 

to 


26 

26 

Tburs 

11 


'27 

97 

Fri 

19 



98 

Sut 

13 





— 


29 

99 

Sun 

t4 


SO 

Maossi 


Adigah. 

Poo 

1 

Mon 

14 

mtu 

1 

2 

Tues 

30 

'Amavaysa. 



Phalgana, 12; 


Wed 

Tburs 

Fri 


Snn 


Soochu 

Pacbum, 


6 Cshaya. 



K Ama. 


30 


SO 


29' 



Adigah Cfaaitra, 

1 or Phalguna-^itiek. 

2 

Tburs 

i 

Soocha 1 

! 3 

Fri 

2 

Pacbum. 

4 

Sat 

3 


5 

Sun 

4 


6 

Mou 

5 


t 

Tues 

6 


8 

Wed 

7 


9 

Tburs 

8 


10 

11 

Fri 

Sat 

9 

11 

iO Cshaya. 

12 

San 

12 


13 

Mon 

13 


114 

Tues 

14 

( Purnima 

15 

Wed 

15 

^Tidhi. 

16 

Tburs 

1 

^Chrishua 

17 

Fri 

2 

^ Pacbum. 

18 

Sat 

3 


19 

Sen 

4 


ISO 

Mun 

5 


21 

Toes 

6 


22 

Wed 

7 


23 

• Tburs 

8 

Adigah. 

24 

Fri 

8 

25 

Sat 

9 



Sun 

10 


27 

Mon 

11 


28 

Tues 

12 


i29 

Wed 

13 


30 

Tburs 

U 


31 

Fri 

30 

AmaTasya. 


Chaltra. 


i Sat 


2 Sun 

3 Mon 

4 Tues 

5 Wed 
.6 Tburs 

7 Fri 

8 Sat 


9 Sun 

10 Mon 

11 Tues 
19 Wed 
IS Tburs 
14 Fri 


16 Ban 
It Mon 
58 Tues 
19 Wed 
80 Tburs 
gl Fri 
.22 Sat 


^ Sun 

94 Mon 

95 Toes 
>6 Wed 
27 Tbiirs 

98 Fri 

99 Sat 


r 

Soocha P, 


4 C&haya. 


r Pnirahna 

)Tidhi. 

S Chrishua 
[ Pac¥tf m. 


Ainarasytt. 


30 



















































































of the Siddhania Chandra PanchangUm^ for the'Meridian and Latitude of Madras, for the A^^Ath Lunusolar year of the Cali yugi 


Xhaitra. 1. 


Poongoni 


13 Sun 

1 

14 Mon 

2 

\ 5 Tues 


16 md 

5 ^ 

17 Thurs 

6 

18 Fri 

7 

19 Sat 

S 

20 San 

9 

21 Mon 

10 

22 Tues 

1! 

23 Wed 

12 

24 Thurs 

13 

25 Fri 

14 

26 Sat 

15 



2T Son 

1 

28 Mon 

2 

29 Tues 

3 

30 Wed 

4 

Chaitram. 


i Thurs 

5 

2 Fri 

6 

3 Sat 

7 

——— 

— 

4 San 

8 

5 M<m 

9 

6 Tues 

10 

7 Wed 

11 

S Thurs 

12 

9 Fri 

13 

10 Sat 

14 

it Sun 

30 


Soocha 


i C&haya. 


1 Pnrnima 
)Tidbi 
jChrlsbna 
^Pachum 


Vaisr.cha. 2. 


\tnaTasya 


12 Mon 

1 

13 Tues 

2 

*4 Wed 

3 

15 Thurs 

4 

15 Fri 

5 

17 Sat 

6 

18 Sun 

1 < 

19 Mon 

9^ 

20 Tues 

10 

21 Wed 

11 

22 Thurs 

12 

23 Fri 

13 

24 Sat 

14 

25 Sun 

14 

26 Mon 

15 

2T Tues 

1 

28 Wed 

2 

29 Thurs 

3 

30 Fri 

4 

31 Sat 

6 

Vya^ei. 


1 Sun 

6 

' 2 Mon 

7 

3 Tacs 

8 

4 Wed^ 

9 

5 Thurs 

10 

6 Fri 

11 

7 Sat 

K 

8 Smo 

IS 

" 9 Mon 

14 


Soocha 

Puchum, 


S Csbaya, 


Adigah. 

( Purniraa 
^Tidhi. 
SChrisbna 
( Pachttm. 



Jaisb'ta. 3. 


30 Cshav£, 


il5 

Sun 

16 

Mon 

17 

Tiies 

IS 

Wed 

19 

Thurs 1 

20 

Fri J 


Sat ] 

22 

Sun 1 

23 

Mon i 

24 

Tues ] 

25 

Wed 

26 

Thurs 

27 

Fri 


Sat 

29 

Sun 

ISO 

Mon 

31 

Tues 

;39 

Wed 

lAuni. 

1 1 

Thurs 

: o 

Fri 

i 

Sat 

4 

Sun 

5 

Mon 

6 

Tues 

J 7 

1 

Wed 


Soocha 

Pachum. 



Adigah. 


T Cshaya, 


n 


Amavasja. 


Asha'd' 

8 

Thnrs 

9 

Frt 

10 

Sht 

ll 

Stfh 

12 

Won 

13 

Tores 

14 

Wed 

15 

Thurs 

16 

Fri 

17 

Sat 

IS 

Son 

19 

Mon 


Tues 

21 

Wed 

22 

Thnrs 

1 23 

Fri 

*24 

Sat 

25 

Sun 

26 

Mon 

'27 

Tues 

i8 

Wed 

z9 

Thurs 

BO 

Fri 

31 

Sat 

Audi. 

t 

Stra 

2 

Mon 

3 

Tues 

4 

Wed 

5 

Thurs 


Soocha 

Pachufls. 

4 Cshaya. 


Adigah. 


” Parnima 
^Tidhi 
^Chnshfia 
^ Fachuoi. 


li Cshaya. 


Araavasya, 



Sravana. 

6 

Fri \ 

\\ 

7 

Sat 

9 

8 

_Suu . 

3 

9 

Mon 

4 

10 

Tues 

5 

il 

Wed 

6 

12 

Thurs 

7 

13 

Fri 

8 

14 

Sat 

9 

15 

Sun 

10 

16 

Mon 

n 

IT 

Tues 

12 

IS 

Wed 

13 

19 

Thurs 

14 

20 

Fri 

15 

il 

Sat 

1 

22 

Sun 

2 

23 

Mon 

3 

24 

Tues 

4 

25 

Wed 

5 

2 G 

Thurs 

6 

27 

Fri 

7 

28 

Sat 

S 

129 

Sun 

9 

30 

Mon 

10 

31 

Tues 

11 

32 

WeA 

12 

Auvaiii 


i 

Thurs 

IS 

S 

Fri 

30 



IBba'drapada. 6* 


a 

14 Ciihaya 
Amavasya 


3 

Sat' 

1 

4 

ISnn 

2 

5 

Mou 

3 

6 

Tues 

4 

7 

Wed 

5 

8 

Thurs 

6 

9 

Frt 

7 

10 

Bat 

: 7 

hi 

Son 

8 

12 

Mon 

9 

13 

Tues 

10 

14 

Wed 

11 

J5 

Thurs 

12 

16 

Fri 

isi 

IT 

Sat 

14‘ 

18 

Sun 

!5‘ 

19 

Mon 

1 

20 

Tues 


21 

Wed 

s- 

|22 

Thurs 

4 


Fri 

5 

24 

Sat 

6 

25 

Sun 

8 

26 

Won 

9 

zT 

Tues 

10 

28 

Wed 

tl 

29 

Thurs 

i2 

30 

Fri 

13 

31 

Sat 

14 

Paratasi 


1 

Sun 

30 


Soocha 

Pachum. 


Adigah. 


[ Pfiroima 
>Tldhi. 
SChrishba 
L Pachum 


Cshaya. 


Adigah Aswina. 7. 




2 

Mon 

1 

Soocha 

3 

Tues 

2 

Pachum, 

4 

^^ed 

S 


5 

Thurs 

4 


6 

Fri 

5 

. ^ 

7 

Silt 

6 


8 

Fun 

7 


9 

Mon 

8 


10 

Tues 

9 


!i 

Wed 

10 


12 

Thurs 

11 


13 

Fri 

12 


14 

Sat 

12 

Adigah. 

15 

16 
17 
IS 

19 

20 

San 

Mun 

Tues 

Wed 

Thurs 

FfL 

13 

15 

1 

2 

3 

4 

14 Cshaya. 
r Puriiimu 
)Tidhi 
j Chrisbua 
( Pachum 

.21 

Sat 

5 


?2 

Sun 

6 


23 

Mon 

1 


24 

Tin's 

8 


25. 

Wed 

9 


26 

Thnrs 

iO 


27 

•28 

Fri 

Sat 

13 

12 Cshaya. 

29 San 

14 


30 

Mou 

30 

Amavasya. 


20 


20 


30 


23 


29 


30 


29 






































































































AftTlCLK 2. 

General account of the Siddhania Panchangum, ^ 

The Lun'usolar year under consideration is accounted to begin at the true instant of conjunc¬ 
tion, or new Moon, which precedes the commencement of (he Solar year, with which it is 
nmiiily to concur; and is to be distinguished from the Bhanu UusputUa mana^ which com- 
inencej with the full Moon which precedes the same, the months of the former being termed 
Mulch^a, or primary; those of the latter, GaunOy or secondary. The Bhanu HuspuUIa mana 
is not used in these parts of India. 

The Chandra Mana is dirided into twelfe months, subject by intercalation to a thirteenth Dionth, 
each, whatercr be its real duration, being divided into 30 Tidhis.. ^ 

Names of the Lunar monthn 


1 

Chaitra 

5 

Sravana 

0 

(Margaslras or 
(Agrahayaii 

2 

Vaisacha 

6 

Bha'drapada 

: 

i Paushia 

3 

Jyaish'ta 

7 

Aswina 

n 

Magha 

4 

[ A'sha'd’ha 

B 

Cartiga 

12 

Phalguni. 


The mouth is divided into two parts of 15 Tidhis each, called Pacsha or Pachunty the first 
fortnight being denominated Sukla or Soocha (the enlightened), the second Chrlshua or Bakoola 
(the dark) half of the months 

Name* and duration of the Soldr monthsy (Sltirrfah Siddhania,) 



Bengal. 

Tamul. 


Absolute duration of each. 

The 

same 

collectively. 





n. 

G. 

T. 

r. 

s. 

p. 

o. 

v* 

p. 

8. 

1 

Vaisa'cha 

Chaitrana 

r 

SO 

55 

32 

2 

39 

so 

65 

32 

2 

39 

2 

Jy aish'ta 

Vyassei 


31 

24 

12 

2 

41 

62 

19 

44 

5 

20 

3 

A'sha^d^ha 

Auni 

n 

31 

36 

38 

.2 

44 

93 

56 

22 

8 

4 

4 

Sra'vana 

Audi 


31 

28 

12 

2 

42 

125 

24 

34 

10 

46 

5 

Bha^drapada 

Aurani 

a 

31 

2 

10 

2 

40 

156 

26 

44 

13 

26 

6 

A'swina 

Paratasi 

np 

30 

27 

22 

2 

38 

186 

54 

6 

16 

4 

7 

Ca'rtiga 

ArpesI • 


29 

54 

7 

2 

35 

216 

48 

13 

18 

39 

8 

Ma'rgasi'ras 

Cartiga 


29 

30 

24 

2 

33 

246 

18 

37 

21 

12 

'!■ 

Paushia 

Margali 

t 

29 

20 

63 

2 

31 

.275 

39 

30 

23 

45 

10 

Ma'gha 

Tye 

Vf 

29 

27 

16 

2 

32 

305 

6 

46 

26 

15 

11 

P'ha'Iguna 

Maussi 

w 

29 

48 

24 

2 

33 

334 

55 

10 

28 

48 

12 

Chaitra 

Poongoni 

K 

SO 

20 

21 

2 

36* 

^ 365 

15 

31 

31 

25 


NVimrs af tlic Lunjir 
XMouiti. 


A Paciiha 15Tidliig« 


Names and duration 
of the Sukr muatbt. 


i? 



















Amatnsya Tidhi , 
Vdy i>f cttiyunctian* 


Pwriuraa Tl<Jl)ij- 
, Pay of opposition. 


>fa»nr8 of tlic days 
of ibe Pocflha* 


The duration of these months, which is derired from.the elements of the Surriah SIddhanta, 
and is that used by Tellinga Astronomers, diflfers from that which proceeds from those of the 

■ ■». a. V. . p, s.' 

Ariah Siddhanta only in the ratio of <. 24 ^ Tamul Astronomers, howerer. 

prefer the latter, eren in thebr Lunar computations; and on that account the Solar Ahargana gi?en 
in the General Table If, was computed, with the Solar year of S65<1 15s 3lv 15p. 

The instant of true conjunction which determines the commencement of the month is calledi 
Arca.lndooSan^fama^ literally meaning conjunction of the Sun and Moori. It is also called 
Durcham, but more generally Amams^a, 

Although the instant of conjunction be that .widelydetermines the commencement of the year 
or month, the day on which it occurs, and Which on that account is called the Amavasya 
Tidhi, is alwwys reckoned in the Kalendar, as well as in account, as the SOth Tidhioi the Lunar 
. month, because it ends on that instant. The Prathama pr first Ttdlii of, the ensuing month is 
always accounted to be the next, for the same reason. 

The day of opposition is called Purnima Tidhi, and is always the 15th of the first Paesha (*)* 

The uames of. each Tidhi in each*Pacsha or fortnight, are as follows: 


1 

Padyami 

6 

Shusti 

11 

Yacadeai 


V'Idya or Duitia 

7' 

Suptami 

12 

Duadesi 

3 

Tadya 

8 

Astami 

13 

TryadejJi 

4 

Chouti 

9 

NaTaiut 

LI 

Chaturdrsi 

5 

Pttneharai 

iO 

Deiami 

15 

• PaTuruami 


These names, which are merely numerals, will probably strike the reader, from their-frequent 
, resemblance to Latin words of the ?[ame import. 

In the Panchangum the days are numbered no farther than fifteen, but in computations the 
series is followed up to thirty. It is, howerer, customary in numbering the last Paesha in the Kn- 
lendar, to mark the 16th or last Tidhi (Phrarnami) ike 30//i, although the preceding one be noted 
. the I4th and sometimes tlm 13th, unless the said 30(h or Amayasya Tidhi should happen to be a 
Cshat/a or expunged^day ; in which, and similar^cases,. it would be left out of the column, and 
(together with its duration) noted in the margin. The last day of the month when this occurs 
is registered the 14th ; as was the case in the.mouth of .Vaisacha of t,he,,year 492) (f).current. 

Although the Cycle of 60 years (Vrihaspati) has no immediate reference to the Chandra 

t’*) Tlie Taniah, and generally Uie Natives on ibe Coast, where their language is prerolcn't, with few «rcp* 
tioas, pronounce very badly all these names j and when they write therein Kngli9h^ It Is clifficuU ,t« recogniw 
them, f have followed Sir Wniiam Jones, Mr. Davis and Mr. Scot’s orthography, and I think it Uerarable that jit 
should he maintained. 

(f) Vide Kalendar, page 67, , * 












ManSj yet I fiml ln nn old manuscript in my possession, that the Southern Astronomers use it 
for obtaining the Ahargana (*). The practice, howeTer, not being general; I barely mention it. 
But it is customary ercry where to annex the name of the concurrent Vrihaspati year to the 
proposed Chandra Mana, (+) 

This, and other practices, lengthen considerably the cortmon manner of dating letters and 
other documents, for if an inhabitant of the country which is still sometimes called Tellingana, 
wishes to be rery precise in dating a letter or bill of exchange, which let it be the Tidhi of 
the intercalary month Asw ina of the Luni-solar year Cali yugam 4921; his notation will be as 
follows: 

Chitrabhanu sumtat saram; Adigah Aswina; Suddha Duitya, Mangala-rara, Cali yugam 
« 4924.; Saca 1745.^’ 

Anolioi, 

In the year Chitrabhanu (the l6th of the Cycle of COTelHngt account)—of the intercalary 
month Aswina the 2d dayj—Tuesday ; A<’ Cali yugam 4924, and Saca 1745. 

I am informed that this style in anci< nt times generally pretailed in all Tdlingana ; not only for 
ptivafe, but for public transactions. In latter times, howe?er, it was found so extremely incon¬ 
venient (particularly since the introduction of the British power), that it was banished from all 
cntchcries, and the Solar Kalendar became that of the state. It is, howerer, still retained by 
the Brahmins, and most merchants at Masulipatam, Vizagapatam, CJanjnm, and other places in 
the Northern Circars. 

The following terms and definltioas require particular atlention. 

1« When the year is a common one, it is caded by the genenl n^Lme of Sumva^ saram^ or 
mana. 

An intercalaty year— Atli^nh Sunivat satam, 

A double intercalary year, and consequently affected with an expunged month— Cshaya 
Sumvttt saram, 

4o When a month is intercalated, the wordis prefixed to it (meaning added). Thus 

(•) What follow* is a literal translation of the article referred to. 

Three things are requisite for determining the time of an Eclipse, ti«. It The Soota dina, or thelastof- 
** the nunlher of days which have elai^Sed *i«ce the Epoch fixed upon hy the Author of die Rule. Now that 
“ Ephch falls on the l‘ith year of the Indian Cycle of (iO years; and there are elapsed (so it is snppoieil) ^ of 
“ these Cycles until the year 1747, when the Cycle began anew. So multiplying 60 by Sf), and addl'ig 43 years 
“ to the product (48 years remaining of the first Cycle), you hare the number of 4'eari that have pussed up to 
“ the year 1747. Moreover, irtnUiply (he total sum by 365 days, 15 ttarikas, 31 vl«adis(thc Tatnul names for 
“ gttddiat and viguddias) and 15 tarparys (paras); add thereto the number of months, days, minutes, dtc. elapsed 
“ since the Asfcfonomiciil or true beginning of the current year, and you have the precise day sought, &c, Ac,’* - 

(4) These names are Inserted i« the General Tabic I given at the end of tlie Tables. 


Manner of dating. 


Mnrtner of dating 
ia TelUngana, 


The Solar Krdcndnr, 
that for public bust- 
aess. 


Snmvat laram, name 
of a common year,. 


Adigah Sumvait sa- 
ram, an intercalary- 
year. 

Cfihaya Snmvat sa- 
ram,adoiitde inter¬ 
calary year with uui 
oipu'^cd month. 











Two Thlhis ending 
in a Solar daj , the 
itUcrcvctliatc H Cshti- 
ya. 


K« TidHi beginninj^r 
or ending in the 
Kune Solar dhy an 
^ lU^ah. 

A Tidhi beginnii/g) 
lii/orc Sun rise or at 
Sun rue belongs to 
the concurieiit Solar 
day. 

Jk TIdh? beginning 
BfUr Sun rise be¬ 
longs to the ensuing 
Solar diuy.. 


The Intercalary and 
expunged Tidhii 
purely uocnmal. 


( ) 

Adi^ah Asifiinn intercalated A^mnu^^ aad JS>i}a (orproper) /*? thi second, repeating the name 
of the month. 

5 n In the case of two intercalations in the same year, Tellinga Astronomers call indistinctly 
the second intercalation by the name of the month which occasions or by that of the preceding 
month : adding itiek io it. Thus ia the Patra for the year 4924 the last Adi^ah may either 
be called, Adigah Chitra, dr Phalgum ^Hiek. 

When an expunged month occurs, the nanse of that on which It falls is coupled with that 
which follows it; and the second is the month proper. Thus in the said year 4924, tho 
expunged month falling on Margasiras (Agrahayan); the notation is Margasiras Paush^aztnd 
the latter ia the proper current month. 

7® When ftao T'idhis end in a concurrent Solar day, the Intermediate Tidhi Ii expunged out 
of the column of days in the Kalendar, and it is called a Oshava Tidhi* The numerical series 
is therefore interrupted ; but the omitted Tidhi, together with its duration, are registered In the 
margin. Thus we hare in the month Cartiga (first Pachum) 11, 12, 4^, 14, 15, the 13th being 
registered out of the line as a Cshay^a* 

8<» When no Tidhi begins or ends in a Solar day, the preceding iS an Adigah, or Intercalary 
day, and its numeral is repeated. Thus we hare in the first Pachum of Vaisacha, 13, 14, 4^, 14|.^ 
15, The first Tidhi being accounted the intercalated, and the second the proper one; 

9« When a Tidhi is found to begin ‘‘ before Sun^rise, or ai Sutimfise^^ then it is accounted to * 
belong to its concurrent Solar day, 

10<J W^hen a Tidhi is found to begin etfier Stiu-rieef* then it is talten to belong to the ensu¬ 
ing Solar day, ‘‘ provided it does not end in the same day,** because in such a case it would fall 
within the operation of article , and would be expunged out of the column of Tidhis, 

11« If z Tidhi be expunged, it is sometimes called Ammaha^ or Oopadi, which means advance 

cd. This circumstance happens on a medium, once k 64 days; so that in one year it recurs fire 

$ 

or six times., 

12® When a Tidhi is repeated twice^ it is sometimes called Tridinet, or Sproohoo / the moil 
common designations howerer, are Cshaya^ov expunged; and Adigah for intercalated. 

13» Jn the language of Tellinga Astronomeri a Tidhi is a Luni^solar day; and a Tkeidi, ft 
Solar day ; a notation which it is necessary to rememher.vrhen reading Hindu tracts, to aroid 
mistakes, , .Theidi means also a date, , 

I4b From the preceding articles it will be easily perceixed that the introduction or omission of 
a Tidhi in the columns of the Kalendar, is purely nomBial, which proposition may be illustrated 
in the following manner^ 

13th T , . 14th T 14th T* 15th 

O 24th h' T^th ^ * 26th D* 


T* 








•SL 

generalljr dWded Into four quarters, called ParfaAf, which are always referred to in the Ephe- 
meriden. 

The names of the 27 Nacshatrai are as follows t 

Nam«s of the Nacshairas, 


I 

Aswini 

11 

Purva Phalguni 

21 

Uttara A'shad’hil 

2 

Bharanl 

12 

^ Ultara Phalguni 

* 

Abhijit 

3 

Critic^ 

13 

Hasta 

22 

Sravana 

4 

Rohini 

14 

Chitra 

23 

Dhanish'tA 

5 

Mrigasiras 

15 

Swa^tl 

24 

Satabhisha 

6 

A'rdr^ 

16 

Visac'ha 

25 

Purva Bhadrapadti 

7 

Punarvasu 

17 

Anuradhi 

26 

Ut taraBhadrapada 

8 

Pushia 

18 

Jy4st’ha 

27 

Revati 

9 

Asleshi 

19 

Mula 



10 

Maglii 

20 

Purva A^shad’hi 




la each Nacshatra there is a particular Star called which serves as the index of the 

mansion. The following are their names, with those of .the Stars of the European Catalogue 
which are supposed to be the same as the Yogas (’*), 



Yogas. 

Stars of the European Catalogue 
fupppsed to be meant. 


Yogas. 

Stars of the Euro, 
pean Catalogue sup. 
posed to be meant. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
. 11 
12 

13 

14 

Yishcapibha 

Prfti 

Ayushmat 

Saubha'gya 

So'bhana 

Atiganda 

Sucarman 

Dhriti 

Silla 

Ganda 

(Triddhi 

Dhruva 

Vyaghata 

HtSrshipt 

y or ^ Arietjs 

35 Arietis 

Alcyone 

87 Tauri 

either US, H6, or M7 Tauri 
perhaps 133 Tauri 
g Geminoram 

5 Cancri 

49 or 50 Cancri 

Rcgulus 

perhaps 70 or Y1 
|3 Leonis 

7 or 8 Corvi 

Spica Virginis 

15 

16 

17 

18 

19 

20 
21 
* 
22 

23 

24 

25 

26 
27 1 

Vajra 

Asrij or Siddhi 

VyatipaU 

Vari'yai 

Parigha 

Siva 

Siddha 

Ab^iijit 

Sadhya 

Subha 

Sucra or Suhra 
Brahman 

Maba Indra 
Vaidhriti 

Arcturus 

24 Librae 

3 Scorpii 

Antares 

34 or 33 Scorpii 
^ Sagittarii 
(p Sagittarii 
« Lyraj 
a Aquilae 
^ Delphini 

A, Aquarii 
« Pegasi 

7 Pegasi 
f Pisciura 


(^) It is foreign to the object Of tbU Paper to enter into an account of the position of ii»«o Stars in the 
heavens: all that ( shall observe at this place that in taking their Latitude and Longitude cut of the XJiridii 
Tables their Ficskipa and Sayantt (being correspoading terms), the former is to be considered as an arc of the 
Mcf^dian which Intersects the Star apd Uic Ecliptic, and the latter as the portion of the Ecliptic which is intersected 
J>y the same Meridian and the Equinoctial Colure. 
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Let TT' and T'T' repteient two Tidhi*; and DD', D'D" two concurrent Solar dayi, then at 
T (14th) began before Sun-riie, it belongs to the 24th Vyassei (Solar Kalendar); but as 1' began 
after Sun.rise, it belongs not to the 25th, but t. the 26th Vyaisei (articles Qo and 10-> ), and so 
the 25th remains seemingly without an appropriate Tidhi. Hence it comes to pass that the pre¬ 
ceding Lunar Tidhi (I4th) is supposed to go on until the 26th Vyassei, whose concurrent Tidhi is 

therefore noted the 16th ; and so forth for erery possible case. 

A constant recollection of this singular disposition, is indispensable to the clear understanding 
of the manner of registering the days and Tidhis in the Kalendar; and what renders it the more 
perplesed is, that although the Tidhis are computed according to apparent time, yet they are 
registered in civil ims* 

Th. precise instant of the day after Sun rise in which the Tidhi ends, is the first article Inserted 
in the margin opposite to it* 

Articlte 2. 

Independently of the preceding article., the Ephemcride, which always accompany the Pan- 

ehangums, exhibit sereral others, fire of which are giren for erery day, and the rest as there la 

occasions—the fiye principal ones are as follows: 

10 The Naeshatrain which the Moon is on the glrenday. 2? The Yogit, which though 
bearing the same names as th. Yoga, has no reference to it, a. shall be farther explained. 3» 
The 6Vn«. 4". The Thpagum of the Wurjum, being the unlucky period of the day; the 

three last being Astrological Elements. 6o The Marum or place, of the Planet, in the-Lunar 
mansions on the giTcn day^, 

I shall only speak of these fire articles In this place, because the manner of computing them is 
giten in the third Memoir; but there are eight others which, being purely astronomical or astre. 
logical, do not belong to our prorince ; and therefore,.4hose.who wish for an account of the latter, 
will find it annexed to the specimen of the Eari and Chandra Panehangumi and Ephemerides 
inserted at the end of this work. 

1 o The Naeshatrt, or Lunar mansion in which the Moon happens to be on each day. 

There are 27 regular mansions in the circumfercnccTof the Moon’f periodical revolution: each 
contains therefore 13° 20' of her Zodiac. Sometimes an extraordinary Naeshatra, named Abhijit, 
is inserted between the 21it and 22d, in which case it takes S° 20' from the former, and 1° 40' 
from the latter. The Tellinga Astronomers make no use of this ex<ra Naeshatra. 

Each mansion is dirided into 60 guddiat, the guddia into 60 riguddias, &C. so that on. 
guddia is equal to 13' 20*, a riguddia to 13' 20«, and a para to IS' 20', which denomination, 
must not be confounded with the measure of time of the same' ■names.—The mansiou is'more 


The Titlhis computed 
accordiHg to Syde- 
rea! time registered 
in Citil account. 


Articles of the E- 
phemcridci anocxetl 
to the Paachanguta. 


The regutap Nac-* 
shatras 2T, 

The extraordinary 
Naeshatra culled 
Abhijit, 


The Naci. diTided 
into guddiat, Tigud* 
dias and paras. 


MiN($r^ 
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TKe Vogu Of Voga,* which, though bearing the sam« name, and In (h« fame number 
as the Yoga stars eithibited in the preceding catalogue, yet has no Astronomical reference to it, 
Is the time during which the sum of the motions of the Sun and Moon amounts to one Naeshatra, 
Thus if it be found to amount to 10s lOv of a Naeshatra in any Yegh (considered as the first) at 
SS 69^ of time, the following, or second I will begin at 5« after Sun rise the neat 
day. (*) 

Of the 27 Fogdjf, named as the Fog or, of the respective Naeshatras, seventeen are nearly 
equal to sixteen days. 

3<l The Curnay or Caranu^h the time when the Moon*s motion from the Sun amounts to 6’, 
there being two Caitinas in one Tidhi, There are eleven Caranas in all, of which seven are 
ordinary and moveable, and named Carra: and four extraordinary and fixed, called Sthirra» 

The ortlinary Curnas^ or (jar4na$ are specifically named as follows: 


1. 

Bhuvu, 

0. 

Yurka or Gurujah, 

2. 

Bhalava, 

0. 

Warnoji, 

3. 

Coulavay 

7. 

Bhudra, or Vusti, 

4. 

DhitaU, 




The Extraordiiiaries. 

8. Soyami or Chaconl. 9. Chadespad^. 10, Nagava. 11. Cimastughna or Rhimustogunt. 

The first Curna begins when the Moon is i6“ from the Sun ; and the seven moveable ones being 
eight limes repeated in successive order, include 342*.--The Moou^s Synodical orbit being 
considered as divided into 360*, there remains 18* which she wants to complete her revolution ; 
and these arc allotted to the Sth, Othand lOtk Gurnas jhut the firsbsix degrees after the conjunction 
belong to the 11th, or last, 

4® The of the (pronounced both by the Tamuls and Tellingas Thynjum of the 

Wurjum), —^These terms are always employed together in the Kaleiidar, the Varj^a iHung that 
portion of a Naeshatra which is deemed unlucky, and the of the duration of the 

unlucky period. This time is determined by a certuiii point in each Naeshatra called its Dhruva: 
that which the Moon*s Disc takes, by her absolute motion, to traverse it, is the Tyoj^d ; and its 
mean duration is 4 guddias.; but its true one more or lets, according aa the Moon’s continuance 
in the same Naeshatra happeni to be more or le'ss than 00 guddias. ; 

5® The Charum or Padachhrum j(pronounced Ishttrutn by the Tamol afstrologers)—a term used 
in the Hindu Epbemerides, signifying the daily aspect or position of (he planet* ; answering to 
the same signification0.3 Jumna-patried / though the latter means B?ore precisely their aspect at 

(*) The (lurulian of a mean Yogu ii 66g. 20v. glpjS, but the upparent ®ne varies in proportion with the 
Bun awl Moou’s re^pectife apparent moLiows, which depends ;o« the place pf their Atpogecs awliiffords a^vurt 
varicljr of combioutions. Vide page IT4. 



§L 


the yoga or Vogjii 


Its duratioRi 


Number of Yogui, 


The Curoa or Caia* 


Their namegr 


Ordinary, 


Extraordinary, 
Their diipogUion, 


The Tyajya of tlie 
Varjya, 


What dfterminesthe 
diiratiou of theTya- 


The Charum or Pa- 
diicharuin. 




( 76 ) 


§L 


SupplcmentnVy ar. 
tides,/if th«5 
cJjliW^UU 


Pcfinltion o» the 
iiitan Titiii. 

Ifs flurntion 50g, 3v. 

S3p. 

»] hat of thr true TiU 
Jti variable. 


Depend principally 
♦vn the revo Jit lions 
of the MoouV'Apo- 
gce. 


El e meats. 


ony Ingtant of time, The mannev of computing thefio will be found at pngo 182 of thb work, 
(Vide also Glossary), . > ■ 

It would be a waste of time to enter into any further account of the other Astrological elements 
which are inserted in im Chundra Panchangum^ independently of the five preceding ones, such 
as ihe Vrmilum^ Vetheiy and Latta. Some notice of these^ howcvcTj will be taken in the IVth 
Appendix at pages 308 and following. 

Article S. 

Vomputation of ihe mean ElemenH* 

.Definition. 

A mean TIthi or Tidhi, (a Lunar day) is the time during which the Moon moves through 1^* 
of her SyiioJical orbit supposed to be divided into 360"; its duration is therefore 59§: 3^ 38P 
Hindu time, or 23h 37' European time: of these there are very nearly 371 in a Solar year. (^) 
The duration of the True, Sphuta or Sputa Tithi depends on the apparent relative motion of the 
Sun and Moon. For a very long lime the duration of the true Tithi is not sensibly ulFected by the 
.motion of the Sun’s Apogee: but their longer or shorter duration dejjends principally on their 

V:' 

occurring at the time when the Moon is nearer or further from her Apogee, the former being only 

*■ 

of 387 revolutions in a Calpa^ and the latter revolving 488203 times in a Maha 

'Elements. 

The Elements which are recj[uired for computing the articles of the Luni.iolar Kalendar., are 
.principally as follows: 

-Dj The Sun’s mean place in the Hindu Ecliptic called Ravi Madkpama Grahet, 

2^ The Moon’s Do. Madhyama Chandra Graha, 

3« The place of the Sun’s Apogee in Do. called generally his upper Apsis, or Raid (Tunga) 
Mandocha, 

4« The.Moon’SwDo, Chandra Mmidodm* 

i'V The Ayanansa^ or Jt/ana Bhagas^ — meaning the arc comprised between the Vernal 
' Eqmnoclial point (Mesha Ay ana) and the first in fhe Hindu Sydercal Ecliptic, This 
flatter Element is required for referring all the computations made on the fixed, or Syderealj 
to the moveable, or Tropical Sphere. 

6^ ThCfl^obliquity of the Ecliptic which tbeJIindus take to be constantly 24*. 

All these Elements are to be resolved by means of the 7Vm, or TrairdsHca (more generally 
pronounced Trirasica\ iha common rule of three; and are therefore, no otherwise difficult to 
compfe than on account of the immense dimensions of the quantities, with which the operations 
are to be performed. For all these we have the following data. 


Tellijuga Astronomers allow, tiome,thing more for the length of the mean Tithi, which according to ffienwiis 
of Sv. 40p. 23». Vide page 172, 
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l" The Sun performi 4350000 Baghamt or Sydfereal reTolutlons !n a Maha yug ; aad Jn the 
tame period of time there are 1577917828 natural or Bhimi'Savmt days. 

2<* The Moon—57733330'In the same period. 

9e The Sun’s upper Apsis—387' in a Culpa or 1000 Maha yug, which Calpa, therefore, 

contains 1577917828000 days. 

4« The Moon’s Apogee—488203? in a Maha yug, with an additive Bijah or correction of 4 
revolutions in the same space of time. 

5« The Jyanas or Equinoctial points, called sometimes Cranti Tatars or Nodes of the 
Ecliptic—600 Revolutions (or Libratiuns, in whichever way it may please the computer to con. 
sider the Hindu precessional variation) in a Mahayug^ 

The revolutions of the Moon’s ascending (RaJm the head) and descending Nodes (^Kda the 
tail of the Dragon), which proceed in Jntacedentia, are not required for computing the commoa 
articles of the Kalendars, being only wanted for Eclipses and Occultations. Of these, however, 
there are 232238^ in a Maha yug,.with a Bijah of 4** as for the Moon’^s Apogee,. 

These dafas are thus presented, on a supposition that the reader is already informed that a 
Calpa consists of 4320000000 Solar Sydereal revolutions, with a Twilight, or Sandhi of 

1728000 years_that this period contains 14 Manwantaras^ each of which contains 308448000 

years. That a Maha yug is equal to 4320000 years, comprehending/oz^r lesser yugs, or periods 
©f conjunctions; viz. The Satyayug 1728000^ (equal to the Sandhya which precedes the 
the Treta yug Devapar yug 804000^—and the Cali yug 432000’’; 

of the latter of which, in the year of Christ 1822, there were 4923 expired; the 4924th“beginning 
on Thursday the Mth April of the said year, New Style, 

That sent of limi8 >vhich thejlindus^ call Smra^ may be converted into degreos> drc. by the 
Ibllowing Tabre, 


Hind a 
expression. 

Surriah Siddhanta. ' 

Tdliitga. 

Degrees. 

Designation. 

A Year 

Sumvat Sara 

Mana 

360" 

12 Rasis or Signs 

Month 

Masha ! 

Masha i 

30" 

1 East Of 30 Bagah$ 

Day 

Dina 

Theidi 

V 

1 Bagah 

Hour 

Danda 

Guddia 

V 

Cal a 

Minute 

Vicala 

V^'guddia 

- 

Vicala 


Prauacala 


10^ 

1 Prauacala 

Second 

Casiacala 

Para 

I*' 

Castacala 


The time' s© expressed, may boc.coniRffted iato Sftiar Syd^eal time by means of Table XVI* 


Data. 

Kt^vnlutions nf (ha 
Sun. M«>(>d and their 
in a 

yug or a C«(pa, 


Of (he Equinoctial 
potntSi 


The Calpa, Satfdhl, 
iilanu'riQinrHf, Maha 
yug and 4 lesser 
yu§» or perioiH, 


Snura time expreasedi 
in degreeg, 4c, 













€tro8ti4i Disooa. 


Pretq>|. 


Rule, 




( 78 ) 


First Operation. 

Par the Sirostidi Digona* 

The Sirostidi Digona means the number of natural dajrs expired from the beginning of the 
Calpuy or grand Astronomical Epoch when the Planetar/ motion commenced, to any proposed 
day. The rule for finding that period of time, though necessarily operose, is easily explained^ 

. PRECXfT. 

!• Find the number of years expired of the Calpa. on that which is proposed, by 

adding together the Sandhi which precedes the Calpa; six Munwantaras; twenty-seten Maha 
vugs; theSatya; Treta; and Devapar yugs—Subtract the number of years employed ia the 
Creation, which is 17064000% and add to the remmnder the years of the Cali t/ug expired ; the 
«um is the StrostkU Digona in Saura ^ears. 

2*^ Multiply the same by 12, and you hare it in Sattra months, 

3» There being 1593336 intercalary Lunar months in a Maha yug, find the number due to the 
Strostidi Digona in months, which add to the former, 

*4® Multiply the sum by 30, and you hare the Lunar days or Tidhis, 

50 There being 25082252 superabundant, or Cshaya Tidhis, in a Maha yug, find the number 
due to those found by article 4, which subtract frdm the same, and the remainder glres the Strostidi 
Digona in Bhumi Savan days. 

These fire operations are comblaed in the following Example for the year 4924 current of the 
Ciili yug. 

Examtle I« 


lo Sandhi or Twilight of the Calpa » 

* Six Manwantaras - • • • 

Twenty-seren Maha yugs - « 

The Satya yug equal to the Sandhi 
The Treta yug » • • 

The Derapar ^-ug # « 

Subtract time employed in the Creation 


Sum 


Saura years, 
1728000 
1850688000 
116640000 
1728000 
1296000 
864000 

1972944000 
- 17064000 


30 


Add the years expired of the Cali yug 
Strostidi Digona in Saura years 


Remainder 1955880000 
. 4923 


^Multiply by 


The same in Saura months 


A955884923 
X 13 

3911769846 

1965884923 

’'23ITO6I907.6 








mmsTjfy, 
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$0 For the number of Intercalary or Adigah months due to ike same period. 
Say* As the number of Saura months in a Maha yug - - 51840000 

To the number of Adigah months in the same « • \b93S66 

So the number of months above found » • 23470()4907d 

To the number of Adigah months sought 

1593336X2347001907« ^ ^ ^^.731384(589 


51i^4(X»00 


40 


Number of Lunar monthf 


Number of Lunar Tidhis 


JVlultiply by 


24192003765 
X 30 

725760112950 


Say 


5 ® For the number of Superabundant Lunar days^ and Strostidi Digona in Bhuuu 
Savan days. 

As the number of Tidhis in a Maha yug • - • 160300(3080 

To the number of Cshaya Tidhis in the same • - 25082252 

So the number of Tidhis above found • - # 725760112950 

To the number of Cshaya Tidhis sought 

25Q8225jX?g5760U295Q -^ 11356018175 

1603000080 


Strostidi Digona in Bhumi Savan days 714104094775 


Secono OpiaATiojf. 

For the Soota dina^ of ferta on which /alls the last conjunction of (he Lunusolar year 4925 
from the Cali yug. 

The Strostidi Digona in Bhumi Savan or natural days being divided by 7 
7)714404094775(102057727826 -weeks 

and the remainder 0 being counted from Saturday as Zero (because the Creation 

is supposed to have been completed on Sunday) shews that the Luni.solar year 4923 ended on 
a Saturday<, which concurred therefore with the 30th or Amavasya Tklhi of the Lunar month 
Phalguna of the said year 5 and shews that the Frathama Tidhi or day of 4924 fell on a 
Sunday. 

Articxe 4, 

(Before we proceed any further, we shall consider (with a view to save time) the method 
according to which Tellinga Astronomers compute the Strostidi Digona in Bhumi Savan days, 
without undergoing the trouble of the preceding long process. 

Although the Precept disclosed in the 3d Article be the fountain head from which all other 
methods were derived, yet the extreme length of its operations Ims tempted modern Tellinga 
Astronomers to search for shorter Cycles wherein the ratio of^ the intercalary months and 
suporabaadant Tidhis might be preserved, and they have accordingly computed that in 180000 
Saura years, there are exactly 66389 Adigah months; and that in 13368334 Lunar months, 
there are 6270563 Cshaya Tidhis. This Cycle of 180000 affords,, therefore, a convenient propo. 
«}tloa for computingsomeof the Elements with perfect accuracy, but from these are to be excepted 


8oota diua er last 
day of cenjauction. 


Tel linen process 

Strostidi. 









• MIN(Sr/f 



I'rccepf, 


Jlfjlc, 


Aliargana, 
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tlie p«s1t5onof the Sun"« Apogee, M^hfch (as yrtt hare alreailj hinted) mores onijr at the rate 
of 1' in 517 Saura years, and the precessional variation at that of 54' in a ymr. These, there, 
fore, require much longer periods, and for this object the following method was found perfectly 
competent 

PnUCEPT. 

1<J Compute the Strostidi Digona in Bhumi saran days by the Sastra rule for the end of the 
last day of the Devapar yug (vide Example I). This will be a constant quantity, to which if yon 
acid the Jhargana, or number of natural days expired from the beginning of the Cali yug to the 
proposed Epoch, you will haiQ tha Sirostidi Digona for the same, just a« if it had been com-, 
puted by the long process. 

Eaumpee II, 

lift the Strostidi Digona for the last day of the Devapar yug be required, for the purpose of 
deducing therefrom that for the last day of the year 49^3 of the Cali yug. 

1« Not to repeat what has already been done in the first Example, take the Strostidi in years 
for the end of the Devapar yog, as found therein ; which is 1'SI55188000 Saura years : proceed as 
befoffe, and you will have the same in months 23470560000.. Hence for the Adigah months and 
Cshaya Ticihis, 

Adigah months 721382874 
Which add to the sum of months •• - ^ 23470560000 


Number of Lunar monlha 


► . 24191942874 

Multiply by x 30 


and 


8508g j^gX 7g 575828ag30 Cshavii Tld 
1603000080 ^ 


726758286220 
Sub. — 11355989595: 


Strostidi Digona in B. Savan D. last of Devapar 714402296627 ^ 

Now this quantify 714402296627 B. S. days <me« obtained, becomes a constant number, which 
combined with the Telllnga role, will serve In future for finpding the Strostidi Digona of all Epochs 
which do not ascend higher than the beginning of the Cali yug. 

$0 For4h0 Ahargam^ or time expired from the commeBceraent of the Cali yug to the end ©f 
the year 4923. 

Say As (he number of Saura years in the Cycle •• - 180000 

To the number of Adigah months in the same ai • 66389 

So the number oFyears of the Cali yug expired .• * 4923 

To the number of Adigah months sought which add « 

66389X4983 . • • JHSl 5 

180000 

Then multiply 4923X12 number of months m. • ftdd 5907^ 

‘ * Number of Lunar months sought 40891 ^ 












MIN/Sr^^ 





Say 
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for the superabundant days. 

As the number of Lunar months, (see data, page * 7) • 

To the number of Cshaya Tidhis in the lame - 

So the number of Lunar months expired .i - 
To the number of Cshaya Tidhis sought 

62705 63X60 891 ^ ^ ^ 

13358334 * a ori * 

Multiply the number of Lunar months (^0891 by 30, it is - 


13358334 

6270563 

60891 

28582 

1826730 

1798148 


From ^rhich subtracting the Cshaya Tidhis you hate 

the Ahargma for the end of the year 4923. 

So For the feria of the last conjunction in that Luni.solar year.. 

Divide the Ahargana by 7)1798148(258342 

with a remainder of ^ which counted from Thursday as Zero (because the C«U 
yug began on a Friday) gives Saturday^ as we found by the Sastra rule, 

4o To deduct the Strostidi Digona for the same day from the preceding operations. 


Soota ditia. 


To constant number 
Add Ahargana 


B. S. 
714402296627 
1798148 


Strostidi Digona in B. Satan days ..r ^ 714404094775^ 

The Slime as found by the Sastra rule, the remainder of which, after dirision by 7, must be 
eounled from Saturday as Zero, a* before. 

Independently of the method for finding the Ahargana abore disclosed; there are shorter 
Cycles used in Telllngana, one of which will be wanted for resolring the place of the Planets 
by means of Varilala Cuchinna’s Tables ; and a ranch shorter method will be shewn in a separate 
Note Ihserfed at the end of the Memoirs, but we shall postpone noticing either until caUed for, 
in order not to crowd unnecessarily the matter on the reader’s attention. 


Article 5. 

For the Hindu Solar and European dafet «/ ilte Soola^dina or feria of the lait eonjnnction 
of the year 4023 of the Cali yug. 

Means w ere giren in the first Memoir for finding the European date of any assignable Hindn 
Solar day ; and to these we shall have recourse for finding that of the Amavasya, the Soota dina 
of which we hare computed in the pfeceding Arlicles. 

The duration of the Solar year according to theSurrlah Siddhanta being 365'' 15* 31’ SI’ 24’, 
multiply the same by 4923, and subtract the Sodhyum ^lubtractire equation) 2" 8‘ 51’ 15', the 
remainder will be the Solar Aliargana sought. {*) 


(*) The Ahargana may also be obUiiicd with lew trouble by means of T&Llc XLYlIfparted. 


Hinda Salar and 
European date of 
the Soota diaa. 


Solar Aharjfnna for 
Chaitram aod pre* 
ceding month Poonm 
^oni/ 
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For <lic juxta posi¬ 
tion of ll»e begin¬ 
ning of the Solnr and 
Luni-solar j'cars. 




1>. €. T. P. I. 

This Element will be found ; . .. . . 1798166 [43 38 7 12] 

Keglect the fraction, and subtract fbe Lani.solar Ahargana computed 

at Article 4 17981.48 

DitTercRce 18 days* 

But by tlie rcspectire Precepts, the remainder of the Solar Ahargana after division by 7, is to 
be counted from Friday ; and that of the'Luni-solar from Thursday^ therefore when the Solar U 
the greatest of the two, one day is to be added to, and when least subtracted from, the difference. 
In the present case, the interval should therefore be increased by an unit, which makes it 19 days* 
Non the remainder of 1798166, afterdivision by 7, being 6, the same being counted from 
Friday, gives Thursday ; and by the rules formerly delivered, will be found to fall on April 
11th, A. D* 1822, Sydereal^ and (and on account of the fraction 43* 7® 12" which exceeds 

SO) on the 12th, Civil account. Subtract therefore 19 days from 11th April, and we had 
Saturday, 23d March N. S. the Sydoreal date of the Soota dina sought. 

We now want the Civil and Sydereal date in European expression, of ihe Ist day of the 
Solar month Poongoni, A, Cal. 4923, for which referring to Table III, we hay© 

!>. «. T. P, 

Ahargana 1st Chaitram above found ^ »» • 3798166 43 38 7 

Subtract absolute duration of Poohgoqi tm ■. — 30 20 21 2 

Ahargana 1st Poongoni A. C. 4923 1798136 23 17 5 

and the sum of days after division by 7, leaving a remainder of 4 to be counted from Friday, 
indicates Tuesday the Soota dina sought. 

Using, therefore, any Kalendar, and counting 30 days backwards from the 11th April, we 
find Tuesday the 12th March inclusive^ (the 11th being the last day expired), which is the 
Sydereal date of the 1st Poongoni Eumpoan account. 

Again, the fraction 23* 17’ 5** (below 30) shews that on the beginning of (hat month (he 
Sydereal and Civil account coincided, and since the 1st Poongoni fell on the 12th March inclusive^ 
and the Luni-solar Soota dina on the 23d, it follows that the Solar date sought is the 12th Poon¬ 
goni, and that the Sydereal and Civil account coincide ; altho’ on account of the fraction of the 
Solar Ahargana for 1st Chaitram 4924; 43*^ 3,7^ ^7^ (above 30) the Sydereal month is of 30, the 
Civil is of 31 days. 

The date of (he last Amavasyu^ 30th Phalguna of the year 4923, is therefore, Saturday 
12th ; and that of the Prathama Tidhi, the 1st of the Lunar month Chaitra 4924, Sunday the 
13th Poongoni of the Solar year 4923, 

The following Elements are, therefore, all computed for the 12th Poongoni, 

‘K. B.—*A difference will.lie found between these results, and those which would be obtained 
if the Elements of tlie Ariah Siddhanta (those of the Solar Kalendar) were to he used; for the 
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Ahargana for tlie Ist Chaifram of the Solar year 4924^ on those principles, 
instead of (4'*) 43* 38^ would be • . - • • (4) 20 12 30 

iFrom which subtract Root for Poongoni, Table III, column 1, « •— (2) 20 21 2 

The Root of Ahargtna 1st Do, „ • • • (1) 59 51 28 

would be Monda^^ Sydereal account, instead of Tuesda^^ found by the process of the Surriah 
Siddhanta. But on account of the fraction 59* 51" 28'' (exceeding 30) it would be Tuesday^ 
CVui7 account, which we have before found to fall on the 12th March 1822. The consequence 
wJuldalso be, that the Sydereal month of Poongoni 4923 would count one day more than the 
Civil one; and that all the Civil dates In the said month would be one day in advance of the 

Sydercal account, which is not the ca«e in the present computation. 

We have thus been obliged to suspend the computation of the mean Rleraents, from the 
necessity of fixing the date of the Luni.solar Soota dma according to the Solar Ivalendars, 
without which it would be impossible to determine the circumstance of the intercalary and 
expunged Tklhk, in the Cbaadra Panchangutn. We shall now resume it in the following 

Article, 

AnTictE 6, 

TniRD OpiRATioir# 


• • t § m 

11 9 26 36 37 


For the Ka-oi Madhyama Graha or mean place of the Sun in the Hindu Zodiac. 
4.Wn00X714404094’r75 

^ ^ ^ Idwiisis ^ 

Fourth Operatioit. 

For the Chandra Madhyama Graha, or mean place of the hloon 


in Do. 


57T53.‘i!36X 71440^094775 
1577917828"" * 


11 21 15 34 24 


Fifth Opiratiost. 

For the place of the Ravi Tanga Mandocka, or Sun’s Apogee 

• n .^7X714404091775 ^ ^ g 17 17 17 54 

1377917SiJ8000 

• a Calpa. 

(*) The form iu wlucli I present expreasious has been objected to as unauthorized by custom, for gene- 

irally a quonUty placed on the right side of an Equation of this sort, implies a remainder: but a diflerent di»po« 
sitioii of the figures would have perplexed the reader’s eye, ami the results when referred to arc more readily 
found when classed in order after the expressions. Mr. Samuel Davii bas followed the lame notation wit!iout,itf 
being objected to in Europe, I rely on the Batnc indulgence. 
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Sixth Opekattov^. 

For the place of the ChandfU Mandocha or Moou’s Apogee in Do» 
488203X’ri4404094775 




isnonesiij 

Correction of Bijah 

4X714404(W4775 

15n»17S28 


• • t 0 m 

7 2 67 26 12 


add 0 1 38 27 10 


7 4 35 53 22 

SicTENTB Operation. 

For the Ayanansa or Ay ana Bagahs» (^) 

llevolutions. Parti, * • t » » 

(271650) 683712 or 8 6 8 4 67 


«O0X7144O4(W477.5 


157791Ttf2tt 


and 8 
— 6 


6 8 4 57 


2 6 8 


4 57 
X 3 


T0)6 18 24 14 51( 0 10 50 25 29 
The Ajanansa on the 12th of Poongoni of the Solar year 4923 of 
the Cali yug, being the day of last Amarasya (conjunction) of the 

Luni.solar year of the same denomination^ is therefore « „ O'10 50 25 20 


(•) I caiiHot dismin tiie operation for findinc the the moit imporlait Element of Hindu dstronoroy 

J.a« much M it is the Equation which transfers all the computations made on the Syderenl, to the Tropical Sphere’ 
without offering a few words on the formula used ialhetext, and the view which modern European Scholiasti 
have taken of the theory of that Element, in which some differ very materially., AlLthat the Surriah Siddhanta 
fays on the Ayanausa, la comprised ia the fallowing few lines, in reporting which I use Mr. Davis’s version. 

“ The Ayanansn moves Eastward thirty times twenty in each Maha y.ig. By that number (601^ multiply the 

Jl,arga„a, and divide the product by the nu.uber of Savan days in a yng, and of the quotient take the Shuj^ 
‘‘ (snppiemeiitto or excess over ISO”), wlmji multiply hy 3, and divide the product by 10 i the quotient is the 
Ayanansa. With the dyanaas.a correct the Gra/it, Cronti, the CA'Aaya,,C/uir«da/a and other requisites to (Ini 
. “ the Pmttii and tht two Vishmas. 

“ When ihe Caraa (Hypotlieiinse) isaass than the Surriah CA’hgo (the Gnomonic Shadow of the Suu) the Prac 
“ CAacra, movrs Eastward, and the Ayanansa must be adiled; and when houk, it moves Westward, and the 
f‘ Ayanansa must be subtracted.** 

The commentary goes on to fiiy, «that if Ihe Son’s true place (Sputa Gralm) computed by Ihe Jhargtna, be 
“ !esa than that found by his Gnomonic Shadow, the Ayanansa must be added (and vice versa). In present tinies 
‘‘ (adds the Tika) the Ayanamn is added.** 

From Ihe .above passages the modern Hindu Snstr.is (and Mr. Davis after them) conclude, that the Equinoctial 
points are considered in the Surriah Siddhunta, as liiraiing from the 3d degree of Min X, lo the 2Tth of Mesha Ti 
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Not*—^I nce tlie Equinoctial points complete their revolutions 600 times In a Maha yug, and 
during each, pass through a space equal to four limes 27% or IQS'* of the Ecliptic, \fhich is 3-lOthi 
of 360% (its whole circumference) the remainder, of the preceding operation, after subtracting 
the Bhujoy is drawn into -j-f • Now for the annual variation, we hare according to former Pre» 
cepts revolutions, equal to 54^ exactly. Hence, for finding the Aya- 

nansa at any particular time, the Sastra rule may be dispensed with; for it needs only b 
remembered that the fixed and moveable Solar Zodiac, are supposed to hare been coincident at 
the expiration of the 3600th year of the Cali yug; and that (he Equinoctial points have a retrograde 
motion of 54^ ina Sydereal year. Therefore, to find the Ayanansa for the end of the Solar year of 

the Cali yug 4923, we have 4923—3600=1323, and 1323X54''=19* 50'42'^_This result difierg 

from that found by'the 7(h Operation by 17^ 31*^, but the latter Was for the end of the hunusolat 
and not the Solar year 4923, which began 19 days later. True it is, thatthis difference accounts 
only for 2'^,8; but the Tellinga Astronomers are contented to use the Druva or Epoch of the 
year 3600 of the Cali yug for common computations, because they generally neglect the seconds. 
One thing is certain, however, which is, that if at the end of the said Solar Sydereal year there 
wag truly no A^-anansa (as they suppose), their method is more secure than that of the Sastras. 
The Table XXXV of this collection has been constructed with reference to the Druva* 

For the period in time of the rerolution of the Ayanas wo shall observe, that ag there are 600 
Baghanas(loT so they are called in the Varasanhita) in a Maha yug and of Saura years in the 
game period 4320000, it follows that one Baghana of the Ayanansa is equal to 7200 yean. The 
Hindus divide that period into four quarters, called Padahsy during the first and fourth of which 


aatl from the 3d degree of Canijii PX, tothe 2Tth of Tula of the fixed Tndfan Ecliptic ; for it must not be ima* 
gined that this conclusion originated with the gentleman abore quoted j the same having been distinctly explained 
to uie in Madras by the College Sastra (an able and aged Native Astronomer) in the year 1814, which is more 
than 25 years after Mr. Davis had ivrittcn bis tract. 

The exact meaning of the word jPrac.C/mcra used in the Siingscrcte text, is not sufficiently known to me to 
draw any satisfactory conclusion therefrom ; but the term Chacra clearly means a wheel or circle, and If In the 
present case it may be taken in the sense of an Epicycle, it would not be a forced inference to consider it as one of 
a Jladius equal to 27* of the Deferept, whose center would lie at the Etptinoctial point, revolving oil itself, and 
through which the Hneof RishU (that which is supposed to pass through the center of the great Orb, and to 
bt directed towards certain Stars of the great Bear j and at which the four fixed and moveable Solar and Lunar 
Zodiacs coincide after certain revolutiona of time) should pass, in the plane of the Ecliptic. If such a sdiemc 
could be admitted, H would not be difficult to comprehend how a point in the Axis of the moveable Orbit, 
revolving in the Epicycle and proceeding from the point of coincidence towards the East, might after 1800 years 
(one Padah, or quarter of the Ayanansa) reach Its greatest Eastern Elongation, ccjual to 27* of the Deferent, then 
seem to move during 1800 years more in antecedentia, after which it would again fall in the line of the Rishis, 
in a point of superior conjunction wheu the Ayanansa would again be equal to Zero; from which, after passing 
through iu greatest We$tern Eloogation, U fvonW proceed io cornequentia, and in a complete period of 4X1600, or 
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the CraniLPaia Gatih addltire, and ceusequentl/ the Ajanansa is increasing, and during the 
second and third decreasing. 

The obliquity of the Ecliptic is supposed to be constantly 24*; and It must be a matter of 
astonishmcMt to perceive, that those who were able to discover (though imperfectly) the pre* 
cessional variation, should not have even suspected the diminution of the former. 

There remains now to explain the word Bhuja^ which was used for the first time in the last 
Operation ; but of which we shall make frequent use in the sequel. 

The Bhvjaxs always understood to be the supplement of an arc of 6 or 12 signs, or the dif« 
ference above 6 signs, and below 12 signs, if the arc exceeds 6 or 9 signs; thus : 

1. If the arc exceeds 3 signs Subtract from 6 signs, 

% If it exceeds 6 signs .. . Retrench 0 signs from the arc. 

3, If it exceeds 9 signs » » Subtract the arc from 12 signs. 

All Hindu Tables and Rules are adapted to these Rules, 

The mean Elements being thus computed, they are, when collected in one view for reference,- as 

follows; • * / • 


Sun’s mean pi 

are 12th Poongoni 4923 

11 

9 

26 

36 

37 

Moon’s Do, 

Do. . . .r • 

11 

21 

15 

34 

24 

Sun’s Apogee 

Do. « « « 

2 

17 

17 

17 

54 

Moon’s Do. 

Do. m m m 

7 

4 

35 

53 

22 

Ayanansa 

Do, « • 4i 

0 

19 

50 

25 

29 

Obliquity of the Ecliptic • . » 

0 

24 

0 

0 

0 


Vfe shall now pass to the computation of the true, or Spnfa Elements, 

7200 years from the outlet, and after having revolved through an arc equal to 108 degrees of the Deferent 
(3<50 of the Epicycle) return to its original point of coincidence. 

A similar notion occurred to (he Arabian Astronomer Tebitli-Ben-Chorain the IXth century, when he attempted 
to account for the change in the obliquity of the Ecliptic (unknown to the Indians, who always take it to bo 
84*) and (he inequality of the prccessional variation. He supposed an Epicycle at the Eijuinoctial point and found 
•w;tli reference to it that the Stars nometimcs appeared to move towards the East and at others towards the W'esi^ 
with uneqjnal velocities ; that doctrine was victoriously combated by Rheinholdus and Regiomontanus; nevertfae* 
legs, by an h|yrpothesis much ressembling it, it so happens that the small <|uantities of the Nt/tation of the Earth's 
Axis, have been resolved by our own Astronomers during the last century. 

Sat what leads me to abandon this hypothesis, is, that 1 perceive no where in the Hindu doctrines, any traci; 
of a variable motion in the Equinoctial points, which, whether the Cranti-Pata Gati (literally the motion 
of the Nodes of the Ecliptic) be considered as a Vibration or a revolution, should be felt particularly, either 
at the limits, or the Eastern and Western Elongations ; such a notion being especially inseparable from tha^ of 
an Epicycle. Nor can it be ascribed to ignorance on the part of the Hindus, who have shewn themselves to 
be fully aware of the eifeet above adverted to in their theory of the Anomalistic Equation, where they increase 
or decrease the Radius of their Epicycle, as it is supposed to approach or recede from the Sizigics, and take 
their PnrtdAi.ansas (Epicycular degrees) equal to between Sama and yishuma (odd and even), i.e. at 3 and 
9 signs Anomaly. 



mmsT/fy. 



Subtract the Q’s Madhyama Graha f 

.r 

11 

9 

2(5 

37 

From the place of hia Apogee (Maudocha) 

- 


17 

17 

18 

Manda Kendra or Argument of Anomaly, 

- 

3 

7 

50 

41 

From which subtract » - 

m 

0 

0 

0 

0 

Bbujak or supplcmeut » ^ 

0' 

2 

22 

[9 

19 


or 8^* 

9^ 

19* 

SS3 

559* 

refer to Maracanda Anomaliftic Table (Ravi Fhala, Table XXV.) 



take for 82* 




18* 


83 


2 

9 

315 

And for the remaining 9' 19*^ 




IS 


Vicala. 

Cast. 




dO 


which last fractional part 47’" exceeding 30*, merge into the ricalas and take 9. 

Equation for 82* » - - - * 9 18 

3 

Fractional part • _ 

Matida Fhala or Anomalistic Equation 


§L 


< 8 “ ) 

A»TICtI 7. 

For the true Elements and the Amavast/a and Prathama Tiilhi of the year Cali yug 49^5# 

In eliciting the true Elements I shall follow the course of the Southern Hindu Astronomers 
in their rarions contrivances for saving as much labour as possible, consistent!/ with correct 
deductions. Several of these methods are new to Europeans. 

EiqiiTtt Operation. 

For the Sun^s true place in the Hindu Zodiac^ or Sputa Graha. 


The Suu’s true 
place. 


2 9 21 

Now this Equation (*) being additive for midnight, the apparent time, or instant of the Son 
being actually on the other Meridian, must be somewhat later than the mean time of midnight, 
or when his mean place answers to the Meridian. The Equation doe thereto (which always depends Arca-Bn^henm Sum- 
on the Sun’s Anomalistic Equation) is what the Hindus call Arca.Bahooia Samscara, or Area 
Bhag&bala : for the correct resolution of which 


(•> Mr. Davis having demonstrated that Maracanda’s Tables were constracted by help of the Trigonometrical 
Tables of which he has Investigated the theory, It wonld be useless for me to prolong this paper by ...ing the 
Pindas Instead of the Equations. Those, however, who may be desirous to praelise the long process, will find w 
Table XXXI a canon of sines, coelnes, and versed sine#, which has not yet a[)pearcd in print. 










misr/fy 



TIjc Siiu'struo 

lOUtiUH* 
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Say 360* rerolution through the diurnal Circle or 1295000^ 
6Q' 8" Sun’s mean motion in I day « 3548 

So Equation due to 8^“ (T 9' 21"') - 7768 

21' The Area Bhagibala. (•) 

• ir 


Sun’s mean Longitude 
Manda P'hala 
Area Bhagabala 


9* 26' 
2 9 


37^ 

21 

21 


Tlie Moow’s true 
pluce. 


Sun’s Sputa Graha, or true place for 
apparent midnight at Lanca - 11 11 36 19 

Ninth Operation* 

JTor the Sun^s true motion or Sputa Gait, 

The Sun’s mean motion in one day being 69cai Bhujah of Manda Kendra found 

before 82’ 9' IT'' (8th Operation), referring to Tabled, in the column of difference from meant© 
true motion, you find 18"; and as the difference for one degree is only 3", the quantity due to 
4©' 17" may be neglected. 

Table I, G!* motion in one day ^ 


Sun’s Sputa,Gati 12th Poongoni m • 0 

Tenth OpERaTioif. 

Tor the Moop's (rue place^ ar Sputa Graha, 

From the place of the Moon’^s Apogee # 

Subtract her Madhyama Graha 

Chandra Manda Kendra or Argument of Anomaly 
From which retrench - - « 


59' 8" 

+ 18 

59 26 


7' 4* 35' 53" 

11 21 15 3,4 

7 13 20 19 

6 0 0 0 


Bhujah, or distance from Perigee 
4Vith 43*, referring to Table XXVJ, you find 


1 13 20 19 

or 43 [20 19=1219" 

for 43’ ^ 3* 27' 26" 

44 + 3 30 54 


Then say : 60 : 208" 
nnd for second difference 


Difference 
1219 


i^0S»Xig<9 

60 


28= 208" 

== 1' 10" 25^ 


: 360* : 208' S* 27' 28* : ?Il!!2112il''=:19vicalM. 


12446 * 


^60 


(♦)'Ib order to sate the trouble of these coroputations, the Hindus gencrnlly take the Son’s Area Bhaga^hala to 

2 9 Si 9 0 

he the 365(h part ef its AnonialiKic Equation; thus 21% aud the Moon’s^ i'iV, difference 4% 














H«nce, Equation for 43* 
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J«t Equation 
2d do* 


3 * 27 ' 26 ^ 
1 la 
19 


Manda P'hala or Anomalistic Equation subtractlre ; 3 28 55 — 

,Por the Area Bhagabala or Equation of the Moon^s place from mean to true midnight, 
My: as 3G0’ : to 2® 9' 21'' (Sun's Manda P'hala, 8th Operation) IS' 10' 35" (Moon^ mean 
motion in one day, llth Operation) ; 

2'^ ip il'' X iS® lO' 35*^ 

* ' ..n: 4 43" the Area Bahoota Siimscara,depending on the Sun’s Anomalistic 

Equation, from mean to true midSsight hn the 12th of Poongoni, additive. 

Thus we bare 


'l>’s Madhyamair Graha 
Munda Phala 


lubt 


11* 

2r 

15' 

34' 


3 

28 

65 

11 

17 

46 

39 



4 

43 

11 

17 

51 

22 


Area Bhagabala » Z .'tm + 

Moon’s Sputa Graha or true place at apparent midniglit 
. on the, 12th pf Poongoni at Eanca • 

'Eleventh Operation. 

For the Moon^s true motion or Sputa Gatt\ 

The Moon's mean motion in one day is 13* 10' 35"; and her diatence from Perigee is 1* 13* The Moon^t (ro#i 

motioji. 

■80' 19' (10th Operation) or 43’ [20' 19'. 

■yVith 43* referriag to Table XXV , you find 

For 43* . . 50' 4S» 

44 49 48 

Dlfierence 1 3 


Ihea jay ! 60' ; 20' 19' : : 62'; = 30' 39* or 31'. 

tlO 

We have therefore mean motion in one day 
Equation for 43' ^ ^ 

Proportioiml part , ^ 


13' I O' 35^ 
50 48 
31 


Moon’s Sputa Gati or true motion on the 12th of Poongoni ,14 1 54 

Twelfth Operation. 

For the true distance and relative motion or VuArca Indod Graha and Gati, 

0*s Sputa Graha . • .. 

D’s Do. Do. 


11* 11* 36' 19" 
U 17 51 22 


True distance and 
relative motioo. 


Soobf-vi-Arca Tndoo Graha, of distance at midnight 
the Moon having passed the Sun, 


6 15 3 
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Arca-Tndoo Sanga« 
ina, or Durrhatn. 
7rue conjunction. 


JTolafion of the Tld- 
hi in the runcbao* 
.{um. 


§L 


Spnia Gati 
J)*f Do, Do. 


I » 

bO 

14 1 54 


Soob-vi-Arca Indoo Gati, or relatite raotioa • 13 2 28 

wliicb relatiTe raotioa ii the Element of the Sputa Tidhi; or true Luni-solar day due to the 12th 
Pooagoni 4923. ^ 

Thirteenth Operation. 

JPor the time due to distance or instant of Arca-.1ndoo Sangama* 

The true distance of Sun and Moon at midnight of the 12th of Poongoni complete, or 13th 
commencing, ^according to astronomical reckoning was (preceding article) 6“ 16' 3^, and tho 

relatire motion 13” 2' 28% say therefore : 13” 2' 28' : 60' C” IS' 3" : 

The time sought rz: 28® 46’ 32**. 

But the Moon had passed the Sun when it was true midnight at T^nca, and the notation of 
the Tidhi requires the knowledge of its juxta position to Sun rise (Art, 2, paras, 9, 10 and 14) ; 
therefore to express the time of conjunction in Solar time where midnight falls on the 45th guddia, 
Subtract therefrom time due to distance • ^ ... 45 32 


True Amarasya after Sun rise of the 12th Poongoni current « 16 14 28 

which marks the instant when the last or Pavurnami Tidhi of the LunUsolar month Phalguna 

and the Tidhi of the ensuing Chaitra 

Notation of the Tidhi in the Panchangum, 

We hare seen, Article 2, para, 10, page 72, that if a Tidhi happen* to commence after Sun 
Use it II accounted to belong, not to its proper concurrent Solar day, but to the following one; 
therefore, although the present Tidhi was almost entirely spent in the 12th of Poongoni, yet it is 
to be coupled with the 13th, and so it will be found in the Patra for the Luiii.solar year Cali 
yugam 4823, beiause the Solar mouth Poongoni haring begun before Sun set, i. e. at 23' 17' 4' 
(Tide Kaleadar) the Ciril and Sydereal accounts coincide during the whole month. 

• Article 8, 

Hindu GnomonicSe 

All the foregoing resolutions are confined to the Geographical position of Lanca, which i« 
supposed to hare neither Latitude nor Longitude, a primary process which in all cases is indispen. 
sable whenusiug the Rules of the Surriah Siddhanta. The object of the present article is, to 
shew what those results would be at any other place not under the Equator and first Meridiln; 

and for this purpose the Hipdus hare recourse to the Tropical or moreable Sphere, supposed by 
lorac to be that of their primitire Astronomy, 
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Considering of what importance the theory of Gnomonics is to Hindu Astronomy, it is sun 
prising that so little should have been written upon it by European comimentators ; for although 
Mr, Davis has resolved some of its Problems with his usual sagacity, yet he has gone no farther 
than his own immediate purposes required. In order to fill this chasm in our present stock of / 
information, I have collected in this article every case that appeared to me of irnportance; but 
if I have omitted any, the ingenious reader will easily supply the deficiency, by drawing Corol¬ 
laries from those expounded in the Examples, 

Although the present article professes to treat only of Gnomonics, yet I have found it 
expedient, for the sake of arrangement and expedition, to dispose along with what Strictly 
relates thereto, of those Problems to which Gnomonics are auxiliaries. 

The theory of these Problems rests of course, on Plane and Spherical 'trigonometry, and 
every case expounded in the following pages is exclusively resolved on Hindu principles, and by 
help of Tables of their own, the formulae of which will b« found annexed to Table XXX of this 

collection^ , 

An account of the terms used in Hindu Tropical Astronomy and Gnomonics being Indispen* 
lable, the names of the principal Elements are defined and explained in the following lisU 

Dsfinitioks. 

Sankn, or Sunka—^The Gnomon* 

Ch'hya or Chaya-~.Its Shadow, 

Palabab, or Vishama Chaya—The Shadoir of the Gnomon at mW-day, when the San Is in th* 
Equinoctial points, 

Vishama Can.a—The Hypothenuse of a right angled triangle formed by the Sanku and tho tw® 
sides of its Shadow under the preceding circumstances. 

Madhyama Chaya—The mid-day Shadow at any other time of the year, 

Sama-Mandala-Chaya— The Shadow when the Sun is East or West of the Gnomon; 

Cranti Mandala—The Ecliptic. 

Cranti Biigahs—The declination of a point of the Ecliptic. 

Nari-Mandala—The Equator. 

•Sayana—Celestial Longitude considered in the same manner as that of the Europeans, 

Vieshipa—G'lestial Latitude^ * 

Seva.dcsa.Paridhi_A circle of Longitude in any given Latitude. 

Agra—^The Amplitude, 

Natansa, of Nata Bagha—Zenith distanca. 

Csheiijiu—The Horizon® 





Pegnription of th«* 
Sunku or Gnooiuu, 


Its construction* 


Diviiions^ 


Sl 
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♦ 

jLtgna_The Arc of the Equator which passes over the Meridian in the same time with each Sign 

, of the Ecliptic. 

Madhyama Lagna_Mean Do. that of Lanca, the same Arc which rises above the horizon with 

each Sign of the Ecliptic, 

Ullagna—The Lagna of any particular place^ being the Arc of the Equator which .risesahovethe 
horizon of that place, in the sanTc time that each Sign of the Ecliptic rises, 

Dinarda—,Half the day* 

Ralri Arda—Half the night, 

Jya or Jayfl—-■'When connected with-the name of any Element means-its Sine, 
Paramapa-Cramajaya—The Stae of Iho greatest declination of a Planet. As the Hindus take 
the obliquity of the Ecliptic to be constantly the above term when referred to jthe 
Sun, means the,Sine of the obliquity, 

•Section I, 

The Sanku is a strait Rod, Pole or Pillar of Stone^ such as we invariably see placed in front ot 
every Pagoda in India, placed perpendicularly on an horizontal plane. The Hindus trace a 
Meridional line by dcwScribing concentric circles from the point on which the center of the PHUr 
is to rest on the ground, precisely in the same manner as Europeans do. 

Whatever be its height, thf; Sanku is divided into 12 angulnsj or digits, and each tngula f* 
Subdivided into 60 vinculas. It thus serves as a scale for measuring the Ch'hya or Chaya, the 
length of the' Meridional shadow j and a Rod is accordingly made of the same dimensions and 
divisions for that purpose. 

In marking alternately the points wjierethefop of theshadow cuts any. of the concentric circles, 
they chuse the time of 5, G and 7 dnndas (or Indian hours of the murta account 60 to a day) 
before and afternoon : This being done the arcs are bisseefed ; the Meridian line is traced, and 
the four Dikae, or cardinal points ^ with the Asia Dikas^ the four intermediate divisions are easily 
determined. 


Dimrnsiom of the 
Equatorial circle, 
and parallels uf La¬ 
titude. 


Ratio of the diame» 
ter to the circumfe¬ 
rence. 


Before entering Into the resolution of fhe Problems which depend on the length of the Meridian 
shadow, it is proper to enquire how the Hindus compute the dimensions of the Equatorial circle, 
and thence those of the parallels of Latitude of any given place. 

Of their manner of resolving geometrically the ratio of .the Ammeter to the circumference of 
a circle, I never saw any Indian demonstration: the common opinion, however is, that they 
approximate it in the manner, of the ancients, by exhaustion ; that is, by means of inscribed and 
circuraicribed Folygoni. However, a Native Astronomer who was a perfect stranger to Europcaa 





( M ) 

Gwmelry, gwe me Oie well tnomm mries I—4+j . Stc. to anti (*) heing the 

ratio of the area of the Circle to the square of its diaraetef, or that of an Arc of 45® to Iladiua 
unit,—and 4X(1—i+i equal to the circumfereiice, the diameter being 1, This person re. 

duced the Jive first terms of the series before me, which he called Bagah^Jnoobanda^ or Ba^ak 
Apomcha / to shew (hat he understood its use. This proves at least, that the Hindus are not igno¬ 
rant 6t the doctrine of series; but I could not understand whether he pretended to make 
out his ratio of the Earth^s diameter Wm to Equatorial Circle 5059 (that which he used in ail his 
computations) bj means of these expressions. 

Be tbisas itmay, it is certain that according to their Trigonometrical Tables, the Radius, or 
Sine of 90“ being equal to 67^ 18' the diameter would be to the circumference as 1 : 5,i4h;3d, 
Ac^($) so (hat dividing the diameter of the Earth into 1600 yojanas, it would give the Equatorial 
Circle 5026,176 yojanas. But it is somewhat singular to observe, that they should have pre# 
forred for constant use another ratio much less accurate, by their own account. 

Dividing the diameter, as before stated, into 1600 parts, jind multiplying the square of that 

-- 2 

number by 10, the root of the product V10X 160036069,6 yojanas gives the dimensions of 
the Equatorial Circle. Or taking the ratio as 1 li/l0y otherwise 1 : 5. 1619, &c. they have the 
same 5059,04 yojanas—In all calculations of the Hindus that I have seen, thej content them¬ 
selves with using 5069.vo, which is somewhat nearer to their Tabular ratio: but in the following 
calculations I have used the mean or 5059,3, which difference, however, is of iittle importance 
considering the means that are used for determining the Palabah, the principal Elemeut. 

Sometimes when the Almanac makers pretend to be very accurate, they divide the diameter 

into 20,000 parts, and then using the above formula V'10x20,UUO they have 62832y for the 

(^) I owe the following Note to Mr. Hyne’s favoor. “ The Hindus never invented this series; it was comma- 
nicated with many others, by Europeans, to some learned Natives In modern times. Mr. Whish sent a list of tho 
various methods of demonstrating the ratio of the diawneter and circnmference of a Circle employed by the Ilmduv 
“ to the Literary Society, being impressed with the notion that they were the inventor*. I requested him to make 
“ further inquiries, and his reply was, (hat he had reasons to believe them entirely modern and derivejl from Enro- 
peans, olwerving that not one of those who used the Rules could demonstrate them. Indeed the pretensions of th« 
Hindus to such a knowledge of Geoinetry, is too lidicnlous to deserve refutation.” I join in substance in Mr, 
Hync’a opinion, but do notadmit that the circumstance that none of the Sastras mentioned by Mr. Whish, who used 
these scries could demonstrate tbori*, would alone be conclusive. It cannot cert^ainly be denied, that the inventort 
of the system of Hindu Astronomy possessed a knowledge of Geometry which their successors have'not entirtdy 
preserved, and If we bring the question home to ourselves we are compelled to acknowledge, that thousands (eve^t 
among the well informed) use La Place's formulas Without a&derstandiug the principles of their coostrucUoa, 

<f) The European Arc is 14' 24',$, 
it} Do. asl;$ 14159ike. 


Practical Rule fow 
finding tho dimen¬ 
sions of the Kquato, 
rial Circle iu yqja- 
oas. 


Quantity used 5059,8 
ytyanas. 












The Palabal). 
S 



e P 

Palabah* 


The Aesha 
•r Latitude* 


§L 
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ijimensions of the Equatorial Circle: but all they gaiuiSythat they eihiblt the same ratio into 
minuter parts, without any nearer approach to truth. 

Problem L 

Let SC be the height of the Gnomon, dirided into angulas, or l2X60r:720 Tinculas; 
CP the Palabah, or mid-day shadow at the Equinox, SP the Vishama Carna, or Hypothenuseof 
the Gnomonic shadow on the same day; and ZCSF be il|.s Polar Altitude; which in the present 
case let it be 13* 4' N. Say : 


As Cosine Polar Altitude CSP 




m 

3348' 

,,To Sine of the same 



- 

- 

776',2 


^ So height of the Sanku SC - » • # • 720 »inculai. 

To = . . . . . l()6,8=.2««'it-4C,8Ti». 

334d . ’ ^ 

the length of the Palabah, or Equinoctial shadow at Madras; a constant quantity for that place, 

Q, E. In. 


Problem II, 

Glren the Palabah or Vishama Chya (above found) ^ 
Wanted the Aesha Bagahs, or the Altitude of the Pole i 


Ansulas. VInculat, 

% 46,S 


To determine the Icngtli of the Vishama Carna, or H/poaienuw SP, the aegle at C bm'ng a 
Eight one, wc hav# 


Then; As Vishama Carna 
To Palabah 
So Radius « 
To , . . 


It/ 720+2,40,8 

B 


lS.4a,8XS4:?a 
12. 9 


Avgutas. Vinculase 
12 9 


12 0 
2 46,8 
3438' 
776' 


the Sine of the Aesha Bagahs, the same as found by the Tables in th^ preceding Example, whost 
Arc is 13“ 4'. 

CoROttART. 

Should the Altitude of the Equator or angle CPS be required, the proportion would be, As 
Vishama Carna SP, to height of Sanku SC, so Radius, to Lumbajaya; properly the Cosine of 
the Latitude of a place, but C|illed in this place the Sine of the Altitude of the Equator, which 
aising the same quantities as above, would be 7(r ^6', 
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ir 4* 

334S' 

6059,3 yojanas. 
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PllOBI^IM III» 

Given the Altitude of th^ Pole • 

Whose Cosine is (Prob, L ) 

The circumference of the Equatorial Circle (page 93) 

Wanted the Parallel Circle of Longitude due to the abote Latitude (that of Madras). Say 

As Radius • • * ... 8438^ 

. T 1 . . - 3348' 

Cosine Latitude . • - - • 

So circumference of the Equatorial Circle - - • 6059,3 jo. 

_ 3.i4iy X 505ft.3 .... 4925,9 yo- 

To - - 

The SeTa.desa.Paridbi, or circumference of the Circle of Longitude in the Latitude of Madra* 
Jthat entered in Table XXXIV.) (•) Q. E. In. 


SevftxdeM- PuHdhit 
or circumference of 
the Parallel Circte 
to the %ttat«r» 


49^5,9 


Problem IV. ^ 

Given the circumference of the Circle of Longitude in the proposed Latitude 
(Prob. III.) 

The distance in degrees of the given place .East or West from the first Meridian 

4* 36' B. 

(Lanca) - . * • 

which in the present case let it be the Desentara of Madras. Wanted the Longitude in time and 
yojanaie 


Orfc®* 

taru to yojaoov au4 
hi time* 


Say t as 350* : 5059,3 4* 35' : 


A 

5059,8 X4* 35' 

aw 


64,4 yojanile 


N. B_ kt Madras the Hindus take this assignable Desentara in round numbers to be 6S 

yojanas, which however, gives too strong a difference In time. 

B 

To convert this quantity into time, say: As circumference of the Circle of longitude 4925,0 ye. 

OOfiT 54 4y » 

i to a natural day, or 60 guddias s:so 64,4 ye.; 4925.9 ~ 

Q. E.Tn. 

The time due to the difference of Meridians. 

N. B.—If the degrees and minutes of Ungitnde be converted into time according to the 
European method, 4* 35' will give 45’ 67’; th e Natives at Madras take it 46’ 47> (f). 

(.) In Table XXXIV will be found the Seva desa ParidM. or circamferonco of the Circle of Ia««i«ade ia 

jojanas, and the mid-day Equinoctial shadow in aeguto, of the vrincipal places in India, 
f Vide Table XXXI. 
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PROBLEM V. 

TW tatUtiJf Gireti ifie Palabali of some unknown place, which let if be 3“ 3(r. Wanted iti^ Latitude, o» 

meaofr uf the Fa- 

lahah. Acsha Bagahs. 

(N, B -i-'f his propesition is bat a repetition of Problem II, but is introduced here in refe. 
fence* to the cqwtftentary in the Appendix, whose Problems are all resolved for the Latitude and 
Longitude of Banda,-near Masulipatam*) 


The Vishama Carna, or H^pothenuse of the Equinoctial shadow will be determined, as in 
Problem If, By the formula, 

V so 

B 

Then say, As Vishama Carna 12* 30' : to Palabah 3* 30’, so Radios, to Acshajya the Sine 
3a SO X S'lSS 

of Polar Altitude:r Q62' corresponding U> an Arc of 16* 15 the latitude of 

;Pa^da, Q. E. In, 

, Problem VL 

Gifcit the Sun’s declination » • • „ 1* 11' North, 

The length of the Mf^iilii/ama Chya? Ittldf-day shadolf due to 

that declination, • • - « . 3* 14» 

Wanted the-(4aAa Bfltg’a/ir (Latitude) and jy<r/««5a (Z^onith distance.) 

iCppitn distance by 

means of the Pala- A 

bah. and bun’s de¬ 
clination, Proceeding on the same isrlftciplerfas in Problem II, the Uijddh^am^ VcttadyihaMfpoihenm^ 

of Shadow due to 1* 11' declination North, will be 


^ is^ + 3 i4 12' 


Then say 

As Maclliyama Carna, « 

To Chya Or Shadow, 4 # 

So Radius, • » ,, 

3a 1 4v X 3138 
** li^A SiOv 


B 


To 


12' 26^ 
3 T4 
3133' 

394' 


« The Nalqf^af or Sino of Zenith distance at noon^ whloh corresponds to an Arc of 16* 4', 

C 

^lalimde ®“®**'* 1“ present case as the Sun at noon, is South pt the Zenith, and as his declination is Nortk^ 


(*) Vide Scholloia for the laaniier of determining this quantity. 
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tlietr sum 16* 4' + 1* 11' = 18' 15', gWes the Altitude of the Pole, as before determined. 

(Prob. V.) 

Sellout! U. 

■When the Altitude of the Pole and the Sun’s Declination are both given, the Madhjama Chaya 
or mid-day shadow for any day in tlie year may be found by rercrsiiig the foregoing rule. 

Problem VIL 

Given the Sun’s Zenith distance at noon - • 15 4 S. 

The Altitude of the.Pole - - - •• 16 16 .V. 

ThePalabah 

The Vishama Carna or Ilyppthennse t e »■ 12 30 . , 

Wanted the difference between the Palabah and Madhyama Chaya on the day when such Madhyama Chaya^ 
Zenith distance was obserred at noon, and the Declination, or Cranti Dagahs. ea wr CimiI Bagahj. 


The Zenith distance being South and the Latitude being North, take their difference. 

. - . 15* 4'S. 

Zenith distance - • 

, . j . • 16 15 Nw 

Latitude » ^ • •* _ 

« , • 1 11 N. 

Sun’s Declination » • 

E 

Then say 

As Madhyama Cotijys, or Cosine of the Sun’s Zenith distance at noon 15' 4' . 3320* 

12* %0^ 

To Vishamaearnal2"30’ • ^ . 

. • # 7V 

So Sine of Sun’s Declination eq^ual to its Arc 111 • • 

j. •j'q Q* which qnantity subtracted from the Palabali • 3* 30' 


gives • • 3 14 the 

Madh) ama Chaya or midday shadow for the day on which the Zenith diitanc® wa> obserredo 

Q. Eo In, 

^ Problem VIIL 

Given the AllitTide of the Pole . ** • 16* 15' N# 

The Sun’s Dcclinalrhn • • • « * 1 IP N, 

ThePalabah - • • • - - S* 30’ 

Wanted ike SamaMandah Ckai/a, or length of the shadow when the Sun is East or West. 

A 


S«y : As Sine Declination 1* IV 
To Sine of Latitude 16^ 15' 


7P 




The Ghara or A»- 
;4!ensioital 4il}'rrencet 


So height of Sanku 12* Of 
To 


71' 


• 72(/ 

xor SOMheSanww 


Mandala Cartta or Hypothenuse of the Shadow. (*} 

B 

Lastly, the Sama.Mandala Carna being thu* found to be 162’ 36''.; and the height of theSanku 

JZ3 2 

being always 12Vor 720% we have V — 720 =;= 162* »% the Sama.Mandala Chaya 


•ought 


Problem IX. 

Given the Sun’s Docllnatlott « « 

The Palabah « • « #. 

■Wanted the-Ghara^ or Ascensional difference. 


Q. E. lit. 


1* n' N. 

S‘ 30" 


Say first : As height of Sanku .» 

To the Palabah • 

So Sine of Sun’s Declination 1® 11' 
ObxTl 


To 

;the Cshctuya. 




12* 0^ 
3 30 
71' 

?U' 


B 


Then ,: As Cosine Sun’s Declination 1®11' 
To Cshetijya above found 
So Radius « * • 

2I’X3438' 


To 


34,‘ie 


sm' 

21' 

343?' 

21 ' 


. 4he Siuf of the Ascensional difference sought, which^loes not differ sensibly from its Arc. 

Q. E. In. 


^Problem 

><xivcn the Altitude of the Pole .• ^ 

The, Sun’s Declination » * * 

Wanted the Sun’s Altitude nt 10 dandas before and after noon. 


16® 15' 

r 11'N 


(») ScHOLitJir. 

The same reialt way be obtained by the following Canons 
As Sine of Declination I* II' • , ,• 

^o Cosine of Latitude 16’ 15' .• 

So Palabah • • • 

• SSQtyXSa SOv. 


?> 


7P' 


-tl# 

3S96 
3a 30V 

t6?a 36Vy the flame 


as before. 
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Paeparatioit. 



Of 16* 15'the Sme i» 562f 

• -< 1 ^ 

Cosine 3299' 

Of V 11' „ 71 

• ' • • 


»* ^4*6 

10 daadas answer to an Arc of 60* (♦) whoso Cosine is ■< 

0 

iris' 


A 



As Cosine Latitnda « 

■1 ' .0 

• 

S299' 

To its Sine • • 

3 0 ♦ * ' 

« 

m' 

So Sine^f Declination *' 

• » • 

• 

71' 

^ 96? XII' 

0 . m ' 0 

ft 

X Sine of 

the Cshetijya. (;!) 

B 



As Cosine Declination Z 

0 49 

9 

3436' 

To.Cshetijya « • 

♦ 9 • 

« 

S' 

» 

So Uadi us * 9 

« ,m . • .• 



, 6430^ 

* '• 

0 

S' Sine of 

the Charajya. 

t: 


' 

Add (lie Cosine of the Hour Angle to the Charajya t 

« 

mv 

3' 

you hare the Wutrajya 41 



172^' 


u 



Then say As Radius j<- 

^ ■ ',m m . 


343r 

To the Wntrajya 

.0 0 0 

• 

,1722' 

So Cosine Declination 



3436' 

To 

1T2^XS4<M5 _ 

■«43« — » ^ 

.0 

1721' 

tlieChadatn* 

£. 



As 'Radlna ^ z' ' 

',m 0 J* 

0 

3458' 

To the Chadam • 

• «* «» 

m 

1721' 

So Cosine of I^alitucle 16* 

15* 

• 

3299' 


(*) Table XXXt* 

(f) The Hindus in-ifead ef saying ? As <he Cosine of fbe Latitude: to its Siae, always say; As the Saako of 
Gdocqoti : To the ViisliamaChaya, nr Equinoctial Shadow^ dec. 
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iTie <inic before 
After iiooo* 


Sl 


To the Yesfa Sanku (♦) 

mi x ^ 2 m 

ilSF* ^ 


JC5S' 


or Siuc of the Sttu’s Altitude, whose Arjc is 2S* 4^' at 10 daudas before and after noon. 


Q. E. X. 


JPkoblem XL 

Giren the Altitude of the Pole - • ^ • 

'*■ 

The Sun’s Declination • • • 

The Sun’s Altitude • ^ •» •• • • 

Wanted the time before or after noon. 

N* B_The present proposition is only the con Terse of the preceding one. 


IG* 1G\ 
I II M 
28 45 


Say : as Cosine Ijititude : Sine Sun’s Altitude i: So Hadius : to the Ghadam 


1652X3438 




1721" 


B 


Al Cosine Declination: to the Ghtdam :: So Radius: to the Wutjrajya, 

1721X3438 


8436 


1722' 


5 Ai Cosine Latitude : to Sine of the same:: So Sine of Sun’s Declioation : to the Cshetij^ ai 

862X71 ^ 


3289 


D 


s As Cosine Peclinationt to the Cshetijya :j So Radius: to the Charajyt. 

aXS4S8 


.^436 


E 


The Wutrajya (B) minus the Cliafajya (D) gltes the Cosine of the Hour Angle from noon, 
I. e. 1 ?22'—-3W 1719^5 the Arc answering to which is 60*and this Arc answers to 10 
dandas(+.) Q. E. In., 

(*) The Sine of the Stin*? Altitude bcipg' called the Testa, lif Cosine is termed Ihe^Yeota Dreg Jya j which^ 
ciplains the foUowiigg analogy*. ^ , 

As Yesfa Drog OTja 
ToYesta 

So Ycfita Cbaya or length of Shade# 

To height of the Sanku 
whose Hypothfmise U lometimeg called jrri^4 
(f) Table XXXI, 
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Obliquity of the Ecliptic (constant) 


• • # 

Its Sine, or ParamapaMramnjya 

• 

. . . 1397' 

Cosine do. « • 


SMO' 

The Sine of 30'’ or I’ the Yekajya 

0 

, , 1719' 

of 60 

If the Duojaya 

0 ' 

2978' 

of SO 

III the Trijaya 

t 

3438' 


/ 


case answers to an Arc of 11* 43', whose Cosine is 
the Declination due to 1 Sign or 30\ 






the Sine of the Declination due to 

20* 3S' 
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Note* 

in By help of tho preceding Problems If lire AUifnde of the Pole be given, the iZrrfcf Sayana, 
or Sun’s Longitude reckoned from the Equinoctial point may be found from day to day, by mean* 
of the Madhyama Chaya or Meridian shadow. 

2o The length of the shadow being known (Problem VI), the Sun's Zenith distance may be 
found, 

3® The Meridian Zenith distance, and the Latitude of the place being known^ the Sun’s Decli¬ 
nation may be found (Problem VII.) 

4<> Tho Obliquity of the Ecliptic being always 24*, and the Sun’s Declination being giren, the 
Ilypothenuse or Arc of the Ecliptic between the Sun and Equinoctial points, caiied the Ravi 
Sajjana^ is easily found. 

Section II. 

In order to determine the length of the Saran day, or the true time from Sun rise to Sun rise, 
in Sydereal time for every day in the year, we must establish : |o What the Sun’s Declination is 
when his Longitude (Ravi Sat/ana) is V; 11’; and IIP.—2« The Lagna, or its Right Ascension 
when his I*ongitude is in the said points of the Ecliptic.—The Agra Or Amplitude of tlie Sun 
under tho same circumstances.— 4o The iJhara or Ascensional difference under do.—5« TIiO 
Uilagna^ or Oblique Ascension of each Sign of Longitude counted from the Equinoctial points, 
for the particular Latitude which is to be computed fojr. 

lo 

To find the Sun’s Declination when his Longitude is P; IP and IIP. 

Data. 


The length of tho 
Bhuiui Saran day. 


Siin’p Declination, 
Ifit, 24 uod 34 8igns. 


U,_In order to save useless repetitions, it is to be understood that any expression given 

( 598 ' implies the Triranca and means : As Radius S438 : to Sine 30M719 
8438 ^ 

:: So is Sine Obliquity 1397' : ^to 698' the Sine of the Declination sought, whieh in the present 


II Sign ofi60*< 
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§L 


Sjjin’s Right A seen- 
sibn, £d,un(lSd 

Sipij. 


Son’s Agra, or Am* 
plitudefor Do, 


And Cosine 

Signs 


if? 

iij 5 


the greatest Declination being 24* its Sine is 


i39r 

Declination. 

• 

3140 

Sincsi. 

( 11* 43' 


698' 

.^ 20 38 


12U 

/24 0 


1397 


2 ® 


1o find the Lagnsi or Right Ascension under the foregoing circumstanceSi 

Formula. 

As Cosine of Declination 
To Cosine Obliquity of Ecliptic 

So Sine Yekajaya, Duojaya, &c. or Longitude I, II or IIP 
To Sine of Right Ascension. 

For I Sign, 

S140'X17I9' 


" = 1604' the Sine of the Right 


Ascension, whose Arc is 


sr 50^ 


For II Signs. 
SI 40X9978 


s:i66 


290r 


the Sine of Right Ascension, whose Arc is , ^ 57 * 

For III Signs. 

We hare of course 3438 (equal to Radius) . -90* 

Hence, Ltgna calas, or minutes of the Equator answering to each Sign respectively. 

I ) C 1670' = ?r 5<y 

Signs If V 
III) 


^ 1670' =z 27* 5( 
S 1795 n: bTTi 
V 1935 = 90 — 


•45 — 27" 60' 


57 45 


3® 


For the Sun’s Agra, or Amplitude, under the same circumstances. 

Formula. 

As Cosine of Pole^s Altitude • « ^ 

To Sine of Sun’s Declination A. - « 

So Radius • . ^ 4 

To Agrajya or Sine of Amplitude. 

For I Sign. 

608'X3438' 


(13* 4'Madras) 

1* 

3438' 


3S48 


= 716' the Sine of the Sun’i 


Amplitude, whose Arc Is 


12* V 
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18 . 

=: 1243' the Sine of Am. 


For II Signs 

I2UX:.14:^8 

ms 


plltttde^ whose Arc is 


plitudc, whose Arc Is 
Hence, the following Sun’s Agras. 


21' 12' 


For III Signs. 

139TXS4S8 
3348 ^ 


1431** the Sine of Am- 


24" 40' 


Signs II 
111 




8fne«. 

12* 

V 

716' 

21 

12 

- 1213 

24 

40 

• 1434 


3rt 


To find the Chara, or Ascensional difference, under the same circumstances. 

Foumula.- 

As Cosine Declination (Art. I) 

To Sine of Pole’s Altitude (13* 4') 

So Sine of Agra (Art. 3) 

To Sine of Chara, or Ascensional difTerencre. 

For I Sign.- 


Chara, whose Arc is- 


whose Arc Is 


whose Arc is 


ssm ' 

For TI Signsi 

1243 X 776.2 

mi 


For III Signs. 

1434 X 776 ■ g 

* 5366 


165' the Sine of' 


2 * 45 ' 


; 2S6' the Sine of Chara, 


4 * 46 ' 


331 the Sme of Chara, 


6* 31' 


Hence, the Galas or minutes of the respeclire Ascensional differences 

I Prathama Chara Cumda ^ 45' == 165' 

Signs II > Madhva Chara Cumda ^ 4- 45. _ ^0 U ' = 121 ' 
III \ Aoteiu Chara Canada ( 5 * 31 ' _ 4 46" ^ 3 = 45'^ 


40 


Sl 


Sub’s Chara or A«- 
crusional dilTereace 
for D«, 


To find the Ullagna, or Oblique Asceasion of each Sign of Longitude for any particular place, 
which let it be Madras. 











DIurnail mnfion m 
Otilitiuc Asrensioa 
and length of |ia«" 
t^ral Uay. 
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Subtract the Chara Cumtla from the Lagna, ia the First and Fourth Quadrant of Longitude j 
add it in the Second and Third Quadrants. 



— 1st ana 4th Quadrants. ^ 

^ 2d anti 3d Quadrants. 


is or Xil. 

II or XI. 

III or X. 

IV or IX 

V or Vlil. 

VI or VII. 

Lagna 

1670 

1796 

1935 

1935 

1795 

1670 

Chara Cumda 

165 


45 

45 

121 

165 

Ullagna 

1505 

igtT 

1890 

1980 

1916 

1835 


UWVIl lO -- J , ^ 

Palabah 2 angolas, 47Tinculas, exhibit constant quantities for calculating the duration of the 
artificial and natural day throughout the year. Krery Indian Astronomer, or Almanac maker, 
generally calculates a Table of this sort for the place where he reside^, 

60 

For the Sun’s diurnal motion ju Oblique Ascension# 

. A 

The Sun’s true dinrnal motion on the day commencing the Luni.solar year Cali yngam 4D21 
was 59 ' 26 ', and his true place (Sputa Graha) in the Hindu Ecliptic r 11*11 56 19" (*) 

The Ayanansa for Do. - « _• ,• 

Ravi Ssyana or true Longitude , ,. 

So that the Sun is in the first Sign, 


19 50 25 
0 1 26 44 (+) 


B 


Cnlan. 

ISOO 


1505 
59' sr/ 

49' 41" 


,Say then : As 30* (I Sign), or in calas 

Xo the Ullagna of the 1st Sllgn • • • 

So Sun’s true diurwal motion in the Ecliptic on the given day 

To jgQjj, 

The Arc of the Equator which rises abore the Horizon in the same time^ being the Sun’s 
diurnal motionin Oblique Ascension on the given day, 

P 

For the length of the Saran day. 

As'the natural day of. 60 dandas (aLCCording to the Murla denomination) confams SI600 prana,, 
calas or respirations, which is the same number as there are of calas (minutes) in 360*, the 


(*) Vide compntation df^Elements, 

(f) la the present case the Booja is not required. 


J 
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circumference of the Equator; the abore motion 49cai» 4lvic, in Oblique Ascension may foe 
considered as pranacalas, which therefore dividing by 6, gives 8vic. (^) 

The length of the Savan day from Sun rise to Sun rise is, therefore, 


Dfindas. 

(50 


yicajas. 

8 

6o . 


Pranacalas. 

1,6 Sydereal time. 


To find the length of the artificial day^ or time of the Sun being above the Horizon, 

A 

We have found in the preceding article that the length of the Bhumi Sevan day on which (fie 
Luni-solar year Cali yugam begun, was 60** 8’ 1,6**, Sydereal time, one fourth part of which is 
15" 2’0,4’’, or r 4^ 

B 

For the Sun’s Declination on the same day. 

Given the Sun’s Rati Sayana • • « « 0* 1* 26' 44^ 


Lcngtl 

diiy. 


Whose Sine is • 

Obliquity of Ecliptic 24* and Faramtipa-Cramajya 
Say : As Radius - . 

To Sine Ravi Sayaua 
So Paramapa-Cramajya W 

(Sine of Obliquity) 

87'XI397' 


To Crantijya 


3438 


87' 

1397' 

3438 ^ 

87' 

1397' 

35' 


the Sine of .the Declination sought, equal to its Arc, 

C 

For-tho Sun’s Chara,nr Ascanslonal difTerencc, 


Data—^The Pole’s Altitude « 

13* 4' 

8ine. 

777' 

Cosine. 

3348' 

Sim’s Declination N. ^ 

35^ 


3437' 

Say: As Cosine Polar Altitude « 



3348' 

To Sine of the same 

• 


77r 

So Sine of Sun’s Declination 

■m m 


. 35' 

m 777'X-‘35' 

^ • •' 3348'““ 

-• 

M 

8 ' 


the Cshetijya; which gives only a first approximation. 


(*) To convert the 49 calas, 41 vicalas (in degrees) into time, wc have for the calas p** 8v Ip, and 60; U ;f 

16: 6. Hence the lime would be 8v l,6p, 


of artificial 
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Sl 




Half the day. 


Half the oi{hi« 


I'he day. 


The uighC 


As Cosine Sun^s DecUaatioa 

To Cshetijya • 

So Radius » 

^ 8' X3438 _ 

To .. • 3437 “ ^ 


§437^ 

S' 

3138' 


the Charajya, or Sine of the Ascensional difference sought. 

Honce the Sun’s Chura on the first day of the year Cali yng 4923 was 7', which corresponds to 
1 vlg. 10 paras of tirnc nearly, i*) 

D. 

For the Dinarda, and Ratri Arda. 

Because the Sun’s Declination is Nortli—To the 4th part of the Sayatt 

15‘ 2’ 4* 


day (A) 

Add the time of the Chara (C) 
Binarda, or half the day 


Ratri Ard^i, or half the night 


+ 


I 10 


And 


16 

16 


3 14 

2 4 
1 10 


I6 0 64 


Conclusion:.. 

The artificial day^ or Bhumi Saran dina^ which opened the Luni-solar year Cali yogam 4923, 

^ 30* 6" 28* 


was, therefore, 

2X15* 3" 14*’ =« 
And the artificial night 

2X16* 0" 54? =5 


SO 1 48 


Corollary. 


Time of Sun rising. 


Titneof Sunsetlicg... 


76* 

16 3 14 

59 66 46 
30 6 28 


Hence if from 60-+*!5* rr - * * 

■We subtract the Dinarda 

Time of Sun rising at Madras on the given day, 

And if we add thereto the duration of the artificial day » 

The time of Sun setting bn the same day, (90'—60')= - 30 3 14 

It will be readily perceived that these resolutions differ materially from those procured hy 
European Astronomy, which is to be particularly ascribed to the defective Longitude assigned t<» 
the Sun in the Indian Calculus. 


(.») Table XXXI. 
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Article 9. 


IJavius thus expounded the doctrine of Hindu Gnomonics, we are now to apply it to the 
reduction of the end of the Amavasya Tidhl calculated for I*anca in the preceding article, to 
any other Meridian or Latitude; and I shall select for that purpose, those of Madras, its Acsha 
Bagahs being 13* 4', Desenlara in time 47’ 4» East of Lanca: and Palabah 2* 46,8’. 

For this we are to correct the Sun and Moon’s S{)uta Graha, or true places in the Indian 
Zodiac, as found at page 88, for midnight at Lanca, to what they were when it was midnight at 
Madras* 

Data. 


0’s Sputa Graha at true luidnightat Lanca on the 12th Poongoni - H* Id 36' 19*^ 


O’s „ Gad or true motion 


J) ’s Sputa Graha on Do. 
]I’s Do. Gati 
Desentara in time 
Acsha Bagahs p- 
Relatife modon s-^ 


59 aa 
. 11 17 51 22 

14 1 54 

47 ’ 4 ^ 
13 * 4 ' 
» 13" 2' 28^ 


Far the Sun’s place on the 12th Poongoni.4923, reduced to the Meridian of Madras. 

5<I 96 V 47 4 


Say ; GO guddias : 59' 26^ :: 47’ 4«»- : 


6Ug 


46', and as the Longitude of 


Madras lies East of lAinca, this quantity is- subtractive^ 
Sun’s true place at Lanca « 

Subtract motion during 47’ 4' - - 


ir ir 36" 19'' 
46 


G*s Sputa Graha on the same day at midnight at Madras 

B 


II 11 35 33 


For the Moon’s place, reduced to the same Meridian. 
The Moon’s true motion on the given day was 14" 1' 54", therefore say 


11 ' 0% being the Moon’s progress in 

the given time, which, as the Moon was proceeding from the Sun, is subtractive, 

])’s Sputa Graha at Lanca - - - - 11* 17® 5F 22" 

Subtract — 11 0 

Moon’s Sputa Graha at midnight at Madras » 


11 17 40 22 


Redlitctlon of tlie end 
of the Amavasya 
Tidhi at Lanca to 
any Meridian or La¬ 
titude. 


19th of Poongoni at 
true midnight uC 
Lanca. 

Time complete. 
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For the Sun and Moon’s true distance. 

0 ’s Sputa Graha 

])’s Do. Do. - • , * 

Soob-vi.Area Iiidoo Graha at Madras * . ^ 

P 

For tlie lime due thereto^ say 

: ir 2 ' 28" (Rel. mot.) : 60‘ :: 6“ 4' 49" (C) = Zf’ 58 ' 2 .7' 

time before midnight when the conjunction occurred. 

Therefore subtracting from mean midnight 


11 " ir 35' 33' (A) 
II 17 40 n- (B) 

6 4 49 


Time of conjunction after ?nean Sun-rise at ^Madras on the 
12 th Poongoni^ - ^ 


O. T. P. 

45 

27 58 27 


17 1 33 


Trup time of con¬ 
junction after Sun 
rise under the Meri¬ 
dian and Latitude of 
Madras. 


Some of the Moon’s 
Equations not couii- 
dei cd in thi.s process. 


For time after true Sjin rise. 

We hare found atSectlon Ilof Gnomonics (page lOd); thatjhe Suu.rose 
on the 12th of Poongoni, at MadraSj at - 


G, t. P. 

59 56 46 

60 

0 3 14 additiTC, 


Equation of time ^ 

Time of conjunction after mean-Sun-riseJby present operations - 17 1 33 
End of Amayasya Tidhi . • - . 1,7 4 47 

or instant of cor\j unction after true Sun rising, being the end of tjie 30th, or Amavasya Tidhi of 
the Lunar month Phalguna of the 4923d year of the Cali yug, and the beginning of the Pr«- 
thamu or 1st Tidhi of Chaitra of the 4924th year current, under the Meridian and Latitude of 
Madras. 

And as the said Prathama Tidhi began after Sup rise on the 12th Poongoni, it is to be coupled 
with the 13th of the said Solar month, as may bo seen in the Skeleton of the Panchangum, page 67, 

I shall close this artide with a remark of Audi Sashaya Sastra, 

In the computation of Eclipses wherein the Elements must he rigidly computed, the Moon’s 
placeis sulyect to other Eejuations, which need not be considered in the ^construction of the common 
articles of the Panchangum, where the resolution of the end of the Tidhis, and disposition, and 
duration of the months and years, are principally considered. In the Solar or Vakiam process, 
of w'hich a general account will be giren in the second part of this Memoir, all the Equations which 
hare been theoretically accounted for in the preceding articles, are computed by means, of Tables 
where, in-some.cases, two or three «ire t>lended together, so as to be quite undistinguishable. 
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Thus for Initance, ihd TanniU cttll tbo 4*(ic( Bahoota pMa, D0sen(uM^ BeHjapHala 
Sumscaras^ which are to account for the difference between mean and true time^ of Longitude and 
Latitude^ as these circumstances affect the Moon’s place |t a given instant and spot on the surface 
of the Earth, they compute together under the general designation of Desentara Simscara^ or 
Equation of Longitude, so that the vast majority of those who use these Tables and processes, are 
absolutely unable to give the least account of their cotistructiorfv 

■Whatever process is followed, hovrever, these reductions are very long and tiresome. The pre^ 
ceding investigation of Hindu Gnomoiifcs has enabled me to di^ipose rapidly of the latter part of the 
last Problem, but the reader will have perceived that, in order to reduce the end of a Tidhi, and 
consequently that of any month and year, f -om its time at Lalnc4 to any other plhce arbitrarily 
proposed, requires more time than the utility of such a proposition deserves vvhen it does not refer 
to some of the higher Astronomical Problems. In orde^ not to fatigue uselessly his attention, I 
fhall therefore dispense in future from carrying my computations further than Lanca, excepting in 
the last Example-of all, where I propose gitlng an entire solution of the CWmj/r/or expunged 
month, which will occur in the K)65th year current of the Cali yug; answering to the 1886lh from 
the birth of Salivahana, and to the Christian year I963f. 

Article 10. 

Bom to compute Seriatim all the Tidhis in the yeaVj the end of the hsi Amavasya Tidhi of 
the preceding year being given. 

We have been under the necessity of interrupting our progress in the construction of the 
Kalendar, for the sake of elucidating the various theories on which it is to be modified according to 
time and place : we shall now resume the original research, to show how the end of the successive 
Tidhis of the new' year may be determined, from the resolution of the end of that which closed the 
preceding one. 

We hare leen that the Amarasya Tidhi which ended the year Cali yugara 4923, and com¬ 
menced the 4924th,, at Lanca, terminated after Sun rise on Poongoni 12th, (page 00) [1 0' 14’ 2S' 

Add 1 

lilh 

tu which date we arc to adapt the Elements already obtained. 


For the Sun’s apparent place on the l^th Poongoni. 


O’s Madhyama Graha on the 12th,. (page 87) 
O’S mean motion in one day » * 

Madhyama Graha on the 13th 
Place of Sun’s Mandocha (Apogee) its motion iusunsible 

Ravi Manda Kendra .r 


11 ' 


9* •fS' 37^ 
SO 8 


Argument of Anomalistic Equatiois 


Bhuj'ah 


11 

10 

25 

45 

+ 2 

17 

17 


3 

0 

51 

33 

6 





28 

8 

27 


83* 

[8' 

27*- 


5or 




How tho Tamul Ka» 
lender Diakcru com¬ 
pute some of their 
Equations. 


The beginnirg of 
the 1st Tidhi in the 
year Icing comput¬ 
ed, Imw to find all 
the rcbt. 







wmsTffy 



The Sun’s apparent 
place. 


The Sun’s tine me* 
/4lon, 


( no ) 




,.yroceedlDg ns we have done before, 

wc shall 

find ike Ravi Manda Fhala 2* 

9' 


S* 

And the Area Bhagabala — 

365 

• 

• 

+ 



22 




2 

10 

0 

G’s Madhyama Graha above found 

« 

- 11* 

TO 

25 

45 

Ravi Sputa Graha, 13th Poongoni, 

• . 


12 

35 

45 


I"or the Slinks true motion. 

Instead of, deriving, it as usual from the Tables, when computing s^riaiim^ the Hindus take 
the difference of the Sun’s Sputa Graha on the two successive days, because the increment or 
decrement of its Sputa Qati, (apparent motion) is comprehended in the Area Bhagabala (page 33) 
ns above applied (+)• . 

We have consequently 

Sputa Graha on the 12th-Poongoni,.,(page-88) .m <1P 11* 36' lO*' 

J}o. DOf 13th do, m « . 11 12 35 45 

Ravi Sputa Gati, 13tli Poongon!, » m 50 26 

For the Moon’s true place on the 13th Poongoni. 

A 

First correct the Moon’s mean place, 

}’s Madhyama Graha, 12th Poongoni » • 11' 21* 15' 34'' ^ 

3>’s mean motion in one day «• • • 13 10 35 

hjladhyama jpraha, 13th Pqongon} • » 1^ 4 26 9 


{{) Area Bhagabala depending on the Sun’s Anomalistic 

Equation • • j* 

Correeted Graha, 13th Poongpni • 


9» 


x: 4 48 

0 ’ 4 " 


t*) The regular process for resolving the Aren Bhagibala would be 

t 360" : 59' 8" :: S’ 6' 38' (Anom. Eqimt.) >= 22' 

the same result as that Used in thfl text, ,. The twaprocesses seldom vary by 1^, So that the short one may be used 
with all safety for general purposes. 

(+) This explanation, as well as many others inserted in this work, were literally given to me by the Katlv# 
gastra whom I consulted on these operations, i,' 

(t) The regular process would be 

r36(r : ISMO'SS'II r9'38'8 w4' 43*. 


360 
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B 

For Ihe place of the Moon’s Apogee on the 13th.Poongonl 
Place of Mandocha on the 12 th Poongoni 
Motion of Do. in one clay * • 

Place of Mandocha on the 13th Poongoni 
J>g Corrected Graha (preceding article) 

Chandra Manda Kendra • • 


, T 4* 35' 53* 
4 . 6 41 


Argument of Anomalistic Equ. Bhujah 


30 £11 3r 
697* 




7 

4 42 34 


0 

4 30 57 


7 

6 

0 11 37 


1 

0 [11 37 



Chandra P'hala Table for 30' . 2* 32 ' 2 

31 . 2 30 37 


4 $5 == 275* 


For fractional part 

Istdiff. - : 60« 097' 

2d diff. . SCO 097 


275- : 

2' 32' 2' 


- 
64 J 


Which subtract from Corrected Graha ♦ 

J’s Sputa Graha oa the 13th of Poongoni « 

For Lunl-solar distancOf 
0»s Sputa Graha on the 13th Poongoni ♦ 

j) »f do. - . do 

Soob-vi-Arca Indoo Graha # »• 



so' 

^4 

; 



54 



32 

56 

Man. 

O' 

4 30 

j57 . 

0 

1 

53 

1 

11 

12 

35 

45 

0 

1 

58 

1 

0 

isr 

22 

16 


OThe M<ion*a true 
place. 


the Tidhi Sputa, or Argument of the true Tidhi on the 13th. 

How to find the end of the Frotfiamo Tidhi, which began with the Amava^ya ending, by means 

ff that distance# 

A 

As the duration of a Tidhi Is determined by the time that the Moon takes to run through 12* . 
relatWely to the Sun, we may have the Moon’s true motion in one day, a. we had that of the Sun, 

.:fU* .. 


0 nn<l 's (Ustance 
ut midnigliU 
















M«oa’i truemotlou. 


IlelaUf c motion* 


Arc of excess at mid- 
nigUt. 


End of iHft FrathU'^ 
ma or Padhyarai 


Rcgiptcring tbr Tid- 

ki. 


JEnd of the Viiytt 
Tidhi. 


Deginnin/Ef of the 
Tadya Tidhi. 
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}>’g Spu4Grahapntliel^Jth Poongom;atLanca(pa*e89) — 11* IT” 51" 

J)*8 Qraba oti the 13th do, (page 111) » + ^ ^ ^ 

Je’s SpHta Gati on the 13th - • • 0 14 6 39 and 

Relatire raotioii. 

©*s Sputa Gati « • - • ■— 59 29 

Vi* Arca-ln<loo*.Gati • , •• • • 1^ ^ 1^ 

B ’ " 

The distance on the 13th at true midnight at lancwi, waa found 

(preceding article) - • O' 19* 22^ 16^ 

Subtract motion for a Tidhl • • - — 0 12 

Excess of motion orer a whole Tidhi at raidnight • 7 22 10 

C 

For time duo to this excess, sajf 

6nv7® 2^-' 16^ 

. : as 13* 7" 13^ (Rel. mot.> : 60^ :: 7* 22' 16'^ : = 33* 42' 31* 

To be retrenched from midnight at Lanca. 

Say therefore •» -i •k 45g 

^ ^ 33 42 31 

End of the Tidht - * • 11 17 29 after Sun 

rise, and heginiabg of the Fid^ Tidhi, or 2d Chaitram, A* C. 4924 camui. 

NpTK. 

As the Vid^a Tidhi began on the l3th (//ftr Sun rise^ it is to be coupled with the 14tb of 
Poongoni, wJ^i/jh is accordingly done in the Fauchangum, (Vide page 67.) (*) 

Corollary. 

As 7* 22" 10* had already been run through at midnight at Lanca on the 13th, if we take tht 

same from • • •• » • 12* 

^ 7 22 16 

4 37 44 

we shall hare the Arc which the Moon has to describe from the Sun before marking the end of the 
Vidya Tidhi, and beginning of the Tadya^ or third Tidhi: but in order to get the correct time 
due to the same, the Sun and Moon’s relative motion for the 14th of FoongonJ must bt computed j 
then the last proportion will hold good as before ; ct Ceteris par'ibus, 

(*) Vide aUo description the Siddhanta Chandra Panchangum, paragraph 10, page 72* 
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Article 11, 

•* « 

Resolution of tt Cshaya Tidhi^ or expunged Lunar da^. 

It has been observed foara. 7, pase 72); that vvheneTor a Lunar Tidbi commences and ends on The Tldlits 

ed iildepeudcnrly. 

the same Solar day, the precept requires that it be expunged out of the Halendar ; so that when 
such a case occurs, there is a chasm of an unit between two successive Tidhis. As thi? case 
recurs, on a medium, once in 64 days, the Epoch of , any one Cshaya Tidhi being known, any 

other (past or future) may be anticipated within a day. 

In the present Example I shall assume, that a mean Csbayaifidhi wiu due about the 8th or 
SHli Vaitacha of the current -year Cm. 492-4 and proceed to the resolution of the same, following 
still the precepts of the Surriah Siddhanta. 

In what follows, I shall only give in detail what may be new to the reader; but the quantities, 
the resolutions of which have already been explained, will be given in the abstract. It would, ^ 
however, be quite impossible to give an intelligible account of what remains unexplored of these 
processes, if repetition were entirely excluded; and ,o^n tbait account 1 claim the reader^a indul-- 
gence for unavoidable prolixity, 

I. 

For the Sun’i mean place on the Stii Vyasser complete.r 

We have found at page 87, that the Sun’s 'Madbyama GIraha on the 12tli of Poongonl, Syderegl 
time, was 11* 9* 26^ 37*^ 


To find the number of Savau days between the 12tIi^of the golar month Poongonl, 4923, and 
the 8th Vyassei 4924. 


By the Solar Kalendar the Syderi;al.month Pcongoni counts 

Subtract « 


Bayii 

31 

— 12 


Number of Jays fo 
be computed for the 
8th Vyaasei. 


Duration of all Chaitram (KaL) 
Proposed date in Vyassei 


19* 

31 

7 complete 


Number of Saran days for wWch the Sun Mooa^s motion is to be found - 37 days. 





San’s mean place. 


Mean place ©f Moon 
And Apngee. 


Elements. 


{ 114 ) 

B, The Sum* 

By Table XX, wc hafe for 50 daye ^ 7 7 

Add Sun’s Madhyama Graba, 12th Poougoni T * 
0^8 Madh, Giaha, 8th Vyassci complete, 9th current (*) 

vC ■ The Moow. 




r 

19* 

16' 

4^^ 

0 

6 

53 

67 

1 

26 

10 

46 

11 

9 

26 

37 

1 

6 

37 

22 


^ ’’a place. 


Apogee. 

7* 4* 35' 55^ 


By Tabic XXI, for 60 days 
7 „ 

Moon’s Madb, Graha and Mandocha, 8th 
Vyassfci complete; midnight at Lanca, 


9 28 

3 2 

49 

14 

3 .. 

4 • 

. 0 

• 0 

5 

0 

34 

46 

9 

47 

0 22 

18 

41 .. 

• 7 

10 

56 

49 


Section I. 

A 

'Biements for the 8th Vyassei complete, A. C. 4924 current. 
O’s Madhyama Graha * “ * “ ^ 

0’wS Mandocha (motion insensible) 

e 

’8 Madhyama Graha - - • • 

JD’sMandoCha - - - ■* ^ 

Proceeding as before, these quantities will glre us 
The Sum. 

0’s Anomalistic Argumenfor Manda Kendra • • ^ 

,, Anomalistic Equation or Manda ’P'hala • + 

„ Arca'Bahoota P'hala - - 

0’s true place or Sputa Graha •• - ■ ^ 

true motion • • " * 

TfiE Moon. 

>>s Anomaly • • * ^ £ 

•„ nhuja, Argument cf Equstion - - * 

„ Chandra Phnla, Anom. Equa. - - “ 

,, Area Baa Sumscara P'halaT - + 


5* 

^7' 

22* 

17 

17 

18 

22 

13 

41 

10 

56 

49 

ir 

39' 

56* 

1 

27 

30 

■99 

99 

n 

7 

6 

6 


57 

28 

ir 

22“' 

7* 

18 

38 

8 1 

1 

37 

17 


3 44 


' ..ould be marked the 9A iu the Panctongam, rvhkh al«a,s give., the current day. But a, the fraction 

., ,he Marguna for the I,t vf .».l U (Sunday) 38g. lOr. lOp- (a* «*«" "“O 

tbk Mccuir). the CtvU account for ail that mouth date, one day le^, mtd i, therefore put d.trn 8th current. 

(+) J) *9 mean place Os £‘4* 18' 41 * 

Place of Apogee 


7 10 66 49 


5 U 21 
12 


62 


Manda Kendra 6 18 S8 8 
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O' 22‘ 18' 41» — 1* 37' 17"4-3' IfcO’ 20* 44' 38* 

D*s Sputa Graha at midnight of the 8th Vyassei complete, at Lanca. 
true motion found as before 14'* 19". 

B 

Hence for the resolution of the end of the Tidhi, we have the following corrected Elements# 


At midnight S 0*® Sputa Graha 
at Lanca ( j)*s do* do. 

• 

1 

t 

1 

7* 

20 

5' 

44 

6" 

38 

© and ])’s true distance 

m 

. 0 

16 

20 

28 

At C 0’s Sputa Gati 

Lanca ( D’s Do. Do. 

• 

• 

0“ 

14 

57' 28* 
10 19 

Soob-vi.Arca Indoo Gati or Relative Motion 

n • 

13 

18 

51 


Trac dislanrf 8<h 
Vyassei cooiplele. 


Kitd of 8tb, 


Resolution of the end of the Tidhi. 

As the Moon mOTei through 12 degrees of her Synodical Rerolution in one Tidhi, the Hindu 

Astronomers have found means of abridging the process by computing, first “ How many 

complete Tidhis have elapsed in the Bhuja, or complement to 360" of the Sun and Moon's 

Resolutions on the proposed day; and, secondly, by finding tbe time doe to the remainder.” 

Now having found this to be » - - O’ 16" 20' 28* 

12 


Shortfnini; the pro¬ 
cess. 


Bhuja —.11 13 39 

or Ur [39 32 


to Say : As 12*: To 1 Tidhi :: 343*: 


. — 28 Tidhis complete, with a remainder of 7*-f 39'32^ of the unaccounted NumUer of T.idhfs 

• lii*' ^ ^ expirod onihe ghen 

day. 

for^hut which ehall be considered presently. 


The quotient, Which was found to be 28, shews that the Tidhi sought, is the 28<h of the Lunar 
month Vaisacha complete, and as we have worked for the 8th Vyassei Solar time, also complete, 
that Tidhi is to be coupled with the said Solar day. 

And on account of the division of the Lunar month into two Patchums^ it is customary to 
register the same 28—15=13th Christna Patchum; which is accordingly done in the Panchan* 
gum, page’C?. - 

To proceed. 

2® As there were 28 complete Tidhis expired at the time for w’hiqh the computation was made, 
the remainder, after division by 12* (viz, 7* 39' 32") indicates a part of the 29th Tidhi (then 
current) which had expired, and in order to determine its end, or the beginning of the SOth lidbi 
(which is always that of the conjunction) 









Rfmftliider 

tfujgiiaaiuu, 


to tbs 


Fnr the end 

goth riJhi. ■ 
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Sa^r m ,m m m m m FfOm 

Take 7 ^0 35 

Arc due to what remainri'd of the 29th TidhJ, in degrees, «&c. ^ 

B 




iit midnight at Lauca 


4 20 23 


of (be 


For the time due to this ArCj consrde^-mg that a great portion of the 29th Tidhi will fall on 
the 9th Vyassei, we require the irue relative motion for that day, which, proceeding as before, 
w ill be found to be • • • •» 13** & 26^ 

Say therefore, 

: Relath'e moition 13* 22' 26": 60':; 

Arc of complement 4* 20' 28" ; 

fUl'if VII VH 

- ^ i. >9» 28" 32' 


r«. , ^ ^ .t . X T cox i* 20 98 

Time due to Arc from midnight at i^anca «—gti 


Add midnight 45 


Subtract 


64 28 32 
60 • 


yimeof 29th Tidhi ending after Sun rise on the 9th Vyassei, 'orl>eghTning of the 30th 4' 28'* 32' 


BegiitCLripg the Tid« 


For the S0(b or A* 
Tidh iiheinjj 
an espurtffcd ouc. 


Thus, the 30th Tidhi of 4he Lunar month Vaisacha having begun Sun rise on the 9ih of the 
Solar month Vyassei, if nothing.had intervened,should hare been coupled with the lOth of the 
said month. The remainder of the Example will shew us, whether the case admlta of that arrange¬ 
ment. 

Section II. 

A 

For the end of the 30th or Amavasya Tidhi. 

Proceeding as before, for the 9th Vynssei we shall find 

At midnight ) O’s Sputa Graha, 9th • « 


at Lanca ^ 

O a^d 2) *s distance 


Bo. 


1 * r 44' y 

1 6 2 5S 

■iO v2 -41 r6 


At Lanca 
Eelatire motion 


Relatite motion. 
Sputa Gati, 9th • 


^ »s l)o. Do. 


B 


For time due to distance. 


Say As relative motion • 
To one Sevan day - 
So distance at midnight 

T. poxa* 41' s* 

13* aa 86 


re?' .20» 

14 19 63 

13 32 M 


13* 22' 2fi» 
60' 

2 41 '5 

12* 2’ 40» 
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After midnight *t Leoee, which mtrks the true time of conjunclion, and coniequentlj the end End of the 30* 

Xidbio 

©f thf 50tb, or Amavasy^ TidhI. 

To express the same ia Solar time, we hari - 


45* 

+ 12 S 40 


Time after Sun rlie on the Otb 
The same before Sun rise on the lOth 


• t* 


57 2 4a 
60 

2 67 20 


Cotrci:.n8ioir« 

As the 29th Tidhi ended at 4* 28^ 50» after Sun rise, and the 30th on the same day it 57* V 40*’, 5l 
h manifest that the whole of the 30th or Amarasya Tidhi, was expended during the 9th of the Solar 
month Vyassei, arid therefore,that it is a Cshajj/a^ or expunged Tidhi, It is accordingly left out of the 
Panchangum; but its name and duration are inserted in the laargio. (•) There is, in consequence, 
no 30th Tidhi registered in the column for the month Vaisacha (page 67.) Hence also the Pro. 

of the Lunar month Jaish'ta, falls on the 10th Vyassei, Civil account; for (as has 
been saidin the note at the foot of page 114,) itfalls truly on the X 1th Sydereal day current, but as 
Tyassci commenced at night time, its Civil beginning foil day later, and hence tif llth Sydereal 
Is only the 10th Civil day of that month. (Vide Skeleton of Luni.solar Kalendar, ibid.) 

The case of the Adigah, or repeated Tidhi, being resolved precisely like that of the Cshaya, I 
•hall not detain the reader by any further example. 

I shall now take leaire of the Surriah SiddhanU, and enter on the consideration of the P akiam or 

Solar process. 

(•) Opp»ai« C^j* Amwa»y»XidU Sig. 33t. 50j. the daraUen »f tbet TWht feeing STg. tr, 40p.-d 3950 
^52 33 SO. 


The Cthaife TWbl 
determined and left 
out of the columni 
of the Kalendar. 


The line proceffs ip« 
plies to the resoltt* 
tion of (he iatcrcalo* 
ry days. 








MiNisr^ 
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PAIIT 11. 


Of the Solar or Vakiam prQce$s^ 

Ilf the first part of this M^Jtnoir we hare explained the principles on which all Indian^ 
Kalendart which .(like that of tha?TelIingas>estoa the doctrines of the Surriah Siddhaota, arc to bo 
constructed. In the second we shall disclose the mechaniim of the Solar Kalendar, which is 
Aiitiojlaroy* Solar more extensirely used in.tho Southern parts of India than the former, being that of all the 

countries where the Tamul language prefaih. 

Both Kalendirs contain precisely the same Astronomical and Astrological articles, the only 
difference being, that the Elements from which the Vakiam Rules and Tables are constructed, are 
extracted from tbe ah, instead of the Siddhanta; and that the mode of proceeding 

for resolving the different Problems is totally different, ' 

This process was, I believe, the first that became known to Europeans; and considering tho 

nature of its ostensible Elements, and how concealed the real ones lie in its Tables and formulas 

from their original source, it is no wonder that the appearance of these, at the timo o-f discovery, 

should have ledj (even very scientific men) into the most extraordinary conjectares. 

The most remarkable difference between the Vakiam process, and that of the Surriah Siddhantaj.. 

is, that the computations of the former are directly for the apparent^ without previously 

obtaining the mean places of the Alters; and that these refer to the time of Sun rising^ instead of 

mean midnight, as is directed In the Surriah Siddhanta. 

la the Key to the Mudhyama Saura mana we have given all that was necessary for the resolu* 

tion of mean Solar, into European dates, therefore in the present division of the Kala SankaliUi^ 

we shall only attend to Luni-solar and Solar Hindu times* . 

_ . The Elements of the Vakiam procQSS being those of the Ariah Siddhanta, the Solar rear 

The primary Ele. r o ? j 

inentBof the Vukiain consists of 365“ 15*^ SV IS' as wai used in the Madhyama Saura mana. (*) : the construction of 
and those of thtArt^ 

uh Siddhanta, , ---— ----;- '' ' ' “' 

(►) According .ti> that Sastra there are 1577917500 Bhutni Savan day* (called Yuga dina) in a Mahayug, being 

328 days less than by the Surriah Siddhauta. The Solar year is therefore * S65d. 15g. 31 v. 15p or 365 Y. 

6h. 12' 30" in European time. Of periodical Revolutions of the Moon relatively to the Equinoxes, there Rre5775‘3336 
in a Maha yng, the Lunar periodical month is therefore -27d. lOg. 17V. 68p. 299. &c. or 27d. 7h. 4,3' U* ’ 

53^ in European time. If from the number of periodical Revolutions of the Moon we subtract 4320000 Re- 
Tolutioiis, we have 57733336—4?20000=53433336 Synodical Revolutioas of the Moon in a Maha yug ; therefore 
- 29d. 3lg. 50v. 3p. 408. &c. or 29d. 12h. 44' 2' 16'" &c, European time, is the mean duration of a inea» 
Synodical Revolution of the Moon, according io the Ariah Siddhanta. 

The Moon’s Annmalistie Revolution ia particularly noticed iu the text, but in the Element* of the Vakiam it i» 
taken to be 27d. 33g. 20v» Indian,and 27d, 13h, 20' European time, , 
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that y^ar 18 , therefore, to be used in the present process, instead of that which was gifen Inrtho 
Skeleton for the Siddhanta Solar year 49^4, at page ,65 ; and the Roots of each of the months, 
as well as the aggregate number of days in the concurring Lunations, will be, 


Names of 
Solar months. 

Types of 
Signs. 

Roots of 
Abargana for 
beginnings of 
Solar months. 

Numberof 
days in 
each 
month. 

European dates 
of beginnings 
N. S. 

Dom. 

Letter. 

— 

0 

c 

s 

1 

Aggregate time 
of Luuations. 

Poongoni 1423 


D. G. V.' P. 

(1) 69 5L 28 

Syde- 

real. 

Civil. 

11 March 1822 

F 

D. 0. T. r. s. 

29 31 50 5 40 

Chaitram 1424 

r 

(4) 20 12 30 

31 

30 

11 April 1822 



2 

59 3 40 11 20 

Vyassei 


fO) 15>44-31 

31 

31 

12 May 



3 

88 35 30 17 0 

Auni 

n 

(3) 39 56 32 

31 

32 

12 June 



1 4 

118 7 20 22 40 

Audi 

© 

(O) 16 34^33 

32 

31 

14 July 



5 

147 39 10 28 20 

Aurani 

SI 

(3) 44-46 36 

31 

32 

14 August 



0 

177 11 0 34 0 

Paratasi 


(6) 46 56 36 

31 

31 

14 September 



7 

206 42 50 39 40 

Arpesi 


(2) 14 18-37 

31 

30 

15 October 



a 

236 14 40 45 20 

Cartiga 

ni 

(4) 8 25 38 

30 

30 

14 November 



9 

265 46 30 51 0 

M argali 

1 

(5) 38 49 40 

29 

30 

13 December 



10 

295 18 20 56 40 

T ye 

Vf 

(6) 69 42 41. 

29 

29 

11 January 1823 




324 50 11 2-20 

Mausst 

/eW 

(1) 26 58 42 

30 

29 

10 February 



12 

354 22 1 8,0 

Poongoni 

K. 

(3) 15-22 43 

-30 

30 

12 March 



13 

383 53 51 13 40 

Chaitram 4925 

r 

(5) 35 43’45 

30 

31 

11 April 


1 




N. B_The Solar Aharganaanay be found by means of Table XLVIII, part 2, of this collec¬ 

tion, as follows: 


for 


40003^ri. 

900 

20 

a 


O. C, V. 

1461034 43 20 
328732 48 45 
7305 10 25 




Solar Abargnna be)< 
giuiiiMij of 4024 of 
the Cali yug. 


1095 46 33 45 


1798168 29 3 45 

Subtract Sodh^am or Equation — 2 8 51 15 

Sokr Ahargatia fertile beginning of A. C. 4921 - - 1798166 20 12 30 

With respect to the Luni-solar Ahargana, the Elements of the Ariah Siddhanta will gire some 
difference from that which we found to proceed from those of the Surriah Siddhanta; but in this 
place, we can only account for that tariation in a summary way. We shall, howercr, renew the 
full discussion of that suhjecUn the Note where the method of resolving that Element by the 
Tables will be considered.(♦) (*) 


(*) The Rule for reiolting (he Luni-solar Ahargan.i is precisely the aarnc as that used with the KWments of the 
Surriah Siddhanta: and therefore need not be repeated, but the same may be found with much less trouble bf 
means of Table XLIX. 











































tuntaoUr Aharifn* 
fia end of the year 
49^ofUic Caliyuf. 


The Ahftrgant of the 
Ariah or Surriah 
Siddhanta may be 
UMti indiscrimuiate* 
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It will be icen In tbe marginal note of the preceding page, that according to the Ariah Sid* 
dhanta, a mean Lunation is ^9** 50^ 40* See, coniequently thatihe Lunar year of 12 montbt 

consists of 354** 22® 1* 8® 2,6* See, Now as we require the Luni.solar Ahargana for the end of 
the year 4923 of the Cali yug, it will be found that in this number of Solar years, there are 5074 
Lunar years, and three Lunar months orer, in all 60891 Lunar months, which, therefore, 
multiplied by one mean Lunation gWes 29* 22»1" 5'2,6*X 60891=1798146" [39* 24" 28'63* 
And for the current day ; . * + I 

The Luni-solar Ahargana sought ^ * 1798147 

This Ahargana differs in appearance, one day from tliat resulting from the Elements of the 
Surriah Siddhanta, but in reality only 22*24" 51' or 8h 67' 66" 24'* European time. It will be 
seen presently, that this rariation is of no sort of importance, because the apparent position of the 
Sun and Moon elicited by mj/ Aharganaand the Vakiam Tables will soon shew, whether the Asteri 
be within one day of the conjunction, or not; and in the latter case, the Ahargana must yield to the 
circumstance, and be fitted to the proper time. 

For the Soota dina, or feria of last conjunction, we hate as usual 7)1798147(256878 

with a remainder of « « « 1 to be counted 

from Thursday. The Soota dina therefore, falls on Friduy, and as the following Saturday waf 
formerly found to fall on the 12th of the Solar month Poongoni complete of A. Cali yugam 4923, 
(his Friday fails on the 11th of the same month, (also coo^/efe) which meani the time of Sun 
filing on the 12th« 

Akticx.! 1, 

Of th» Elementi and their construction. 

The Sun and Moon^s apparent places in the Htndu Eodiac for apparent time at Sun rising a| 
Laact, are to be obtained by means of following Elements and process. 

lo The Sun’s place is determined hj converting the number of months, days, guddlaf, 
Wiguddias, Ac. into signs, bagahs, calai, and vicalas; being that measure of time which the 


#o]ar Ahargana 17981651 
(0) 1744548 


(1) 

(•) 

(3) 

W 


5S618 

35436 

1818* 

17718 

*"454 

354 

Tio 

81 

88 


etorvaUtioni 


i 


ytari. 


p. 

4. 

V. 

F. 

s. 

4000 


1417467 

55 

36 

13 

20,0 

800 


318930 

17 

0 

39 

0,0 

20 


7087 

go 

22 

40 

52,0 

3 


1063 

8 

3 

24 

7,8 


m 

1744548 

39 

2 

57 

19,8 

too 


85436 

41 

53 

24 

so,o 

60 

(«) 

17718 

20 

56 

42 

10,0 

1 

(3) 

854 

22 

1 

8 

2,6 

noiithi 

(4) 

88 

35 

80 

17 

9,8 



1798146 

[39 

S4 

28 

53,0 



4-1 





iiuai.iolar Ahargaim sought • 1798147 
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Hindus, in a special •ense, call Saura (♦). In this accent, all dayi and fractions are alirajs 
equal to one another, a sign corresponding to one month, a de^Wto-a 

2* By equating(by means of a Table called Yoghladi, the XXVIIth, 1st part, of this t:olU<itlon) 
the Arc so expressed, into that really gone through by the Sun in the same space of time; of which 
Table and operation a particular explanation follows. 

So By finding the Sun’s true motion from eight to eight dnys, or, approximatively, for erery 
day by means of the same Table, part 1; and still more correctly by the second part thereof, if 
judged necessary. 

The Moon’s apparent place is deduced for any proposed time, from her place at the beginning; 
0 f the Cali yiig. The rule includes at once her motion, and that of her Apogee; and the period 
when she completes a certain number of true Anomalistic reyolutions in a known place of the 
Zodiac, affords means for finding how far, at any given time, she is advanced in a period of 24S 
days (called Devaram), which is taken to he equal to 9 of her Anomalistic revolutions; 
then, by help of another Table (the XXVIth of this collection), we know how much she takei 
to pass through each degree of her orbit,during the said period; and how far she is advanced 
at the proposed time in the Hindu Zodiac. 

On calculating the number of Anomalistic revolutions which have occurred from the origin of the 
Cali yug, to any assigned period, (he Hindu Astronomers have determined that there were exactly 
3785 Anomalistic revolutions of the Moon in 105952 mean Tidhis ; from which they concluded 
that there were 27,9926024 mean Tidhis in one revolution; and as the mean Tidhi is totho 

Bhumi Savan day as , they concluded 27^554600, or 27^ 33» 16’ 33%62 in natural 

days for the same. The period, however, which is used in the Vakiam process, differs a Utile 
from the above; being 27** 33* 20’; i. e. 3’ 26%38, or in European time 1' 22%4 «Src, longer. 

The Moan’s apparent place at Sun rise on any day at Lanca, is to be determined by means of 
ive Elements, called Vedam ; Haza G her tea { Calanilam ^ Devaram f and Chandra Fakiam 
Dhurmavanham s which are generated as follows. 


Gfneradoa of tba 
Bleoicots. 

The Sun’« place at 
big risirg at i^aaca. 


His Motion. 


The Moon’s p1ac« 
for the saoac imunt. 


Anomalistic revofu# 
tioo of (be Moon, 


The Klemenft for 
the Moun's apparent 
place, rtferred to 
Sun rising at Lanca. 


lo The Devaram. 

Multiply «ne Anomalistic rerolution of the Moon, 27* 33* 20% by 8, and you hare 248 days Dcanw. 

without a remainder, called a Devaram, when the Moon’s place in Apogee is 0’ 27* 44' 6' from 
the beginning of the Solar Sydereal Zodiac. 


(*) Vide Glossary at the cad. 
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CataDilam, 


Ilaxa Gherica. 


Vcdaio, 


The Chandra Vakt- 
aco. DhurmaTaobaoi. 


§L 


( 122 ) 

2n The Calanilam. 

Multiply one Devaram or a48% by 12, and you hare • • 

Add two Anomalistic reTolutions of the J), « ^ 

A Calanilam • • 

neglect the fraction; and the Moon’s place in Apogee is 11* 7* 31' l'^. (*) 

3<j The Raza Gherica. 

^lultiply one Calanilam^ or 3031% by 4, and you hate • 

Add one Devaram » • » » • 

A Raza Gherica « • 

and the Moon in Apogee is 9’ 27'* 48' 10'', 

4o The Vedam. 

Multiply one Anomalisticrevolution or 27** 33* 20% by 8, and you hare 
Multiply one D<?T)ara/w or 248% by 7 • . . . 

Add one Calanilam 

Multiply one Raza Gherica or 12372“, by 129 

Add ^ of Moon’s Anomalistic revolution, neglecting the fraction • 
The sum is a Vedam • • • 

and the Moon’s place in Apogee is 7’ 2* 0' 7"; 


2976 * 

55 6 40 

3031 [6 40 


e 


12124* 

248 

12372 


. 220 * 
1736 
3031 
1595988 

9 [11 


6 40 


1600984 


X-et these four Elements be arranged in the inrerse order from that in which they were generated. 


One Vedam 
,, Raza Gherica 


l^umber of Days, 
1600984 
12372 
3031 
248 


Place of the Moon in y\i)Ojree. 
7* 2* O' 7" 

9 27 48 10 

11 7 31 I 

0 27 44 6 


,, Calanilam 
,, Devaram 

To deduce the Chandra Vakiam Dhurmavanham^ (which is the fifth Element of the Solar 
process) from the four preceding ones, it is supposed that the Solar and Luni.solar Aharganas^ 
•re previously known. Taking these as data, we hare the following, 


{*) There are two fractions arbitrarily neglected in the construction of these Elements, viz. 6g. 40v. in the 
Catani7am, which produce a difference of 26g. 4v. (In minus) in the Raza Gherica, In the Vedam, the neglecting 
•f this fraction, together with llg» Or, 40p, on the third part of one Anomalistic revolution, . will produce • very 
considerable Equation, Thus aa 1 Calanilam - • • 

On 129 Raza Ghericai • « 

. On l»3d of 1 Anoni. ReTolutioo • 


Two Anomalistic Revolutions 2X27d. 33g. 20v, 
Difference on one Vedam, 9 Anomalistic Revolution! 


Od 

Cg 

40v 

Op 

6T 

20 

0 

0 

0 

11 

6 

40 

57 

37 

46 

40* 

55 

6 

40 

0 

2 

31 

6 

40 


for having the Moou’f true place at the end of a Vedam, 
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PlltCEPT, 

For tlie Argument of (he Moon’s Equation* 

Divide successively the Luni.solar Aharganahy I VedatO) 1 RazaGherica, 1 Calanitam and 
] Devaranij the remainder in days will be the Chandra Vakiam Dhurmavanhant^ which is the 
f* Argument of Table XX71, both for the Moon’s true place and motion/* 

Elements for the Sun’s Apparent place. 

Precept. 

** 1« Convert the number of months and days elapsed since the beginning of Chaltram IT, 
the former into the numeral of the last Sign gone through by the Sun, the latter into degrees, 
which will answer to the time expired at the end of the proposed day. 

If the month (whatever be the day computed for pending its duration) begins at day 
time, dedad the guddias as calas, .which had elapsed betvveeii Sun rise and (he time of hii 
entering a new Sign ; the remainder will give his Saura place on the morning of the day on 
which the Sydereal month commenced.. 

3o If the mouth begins at night time, add the guddias as calas which are wanting to co\n« 
** plete the night and begin the nett day. 

4»» To find the Sun’s Equation for one day by means of the Yoghiadi Table, divide by d 
** the quantity gii*en therein for the day itself; or (if it be not in the Table) for that nearest 
below it, and the quotient nill be the Equation of the Sun’s true motion to 1* in a day, sUp« 
posed to be his true progress during 8 days. 

5« Multiply the Equation thus found by the number of days you require in the interval of 
8 days, and the product will be the Equation required: 

6e The Equations so obtained are additive Uom the beginning of Arpesi to the end of 
Maussi, and subtractive from the beginning of Poongoni to the end of Paratasi.” 

As the preceding precepts are insufficient for a clear understanding and application of Table 
SXVil, the following article is intended for giving the reader a more distinct view of. its 
construction*. 

Article 2; 

Account of ike Vakiam Tobies, 

Jo Of the Chandra Pliala and Sputa Gali Table, being the first of the Vakiam process and 
the XXVIth of this collection, /' 

The Argument of this Table is the Chandra Vakiam Dhurmavanham^ or the remainder in days 
of the Ahargantty after division by the four Elements above described, 248 of these (equal to one 
Devaram) are registered irv the first column. 

The second column contains the Chandra P'hala, or Moon’s Equation, always to be added to 
her Druvay and the third gives her true rootioafor each Vakiam day. 


PreeepU 


Elements for the 
SiiD^B apparent 
place. 

Precept* 


Of the Chnndra 
P'bala and Sputa 
Gaii Tabic. 


The Moon*! Equa« 
tioii always additive. 



The inmc iitwayi 
taken, for the Va- 
kiain day found by 
the operation. 

The Moon’s tnotion 
to be taken for the 
rt day when the 
ctmjuuetion is to 
ome, or the TidhI 
ending. 

The same to be tak¬ 
en for the day its-df 
iS'heo the conjunction 
Ib passe dfor the Xidhi 
brgmiung. 


Isf Part of,the 
Yofhladi Table. 


The Moon’s true 
motion referred to 

1* to u day. 


( )) 

The Equation is in all cases to be taken for the Vakiam day itself, such as indicated by the 
operation: but the Moon’s true motion may be taken for that ot theneat day, according to tho 
following rule. 

If by the result of the operation it appears that the conjunction has not yet occurred, or (if 
during the course of the Lunar month) that the Tidhi is at, or near its end, then the Chandra Gati^ 
or true motion, is to be brken for the next day to that indicated by the Vakiam (or Argument), 
But if at the time of Sun rising it appeared from the Sun and Moon’s Longitudes that the con- 
junction had passed orer, or that more than one half of the Tidhi was expended, then in such a 
case, the Moon’s true motion is to be taken as given in the Table for the day itself. 

The Moon’s mean motion, to which her true one is referred in Table XXVI, is 791 calas, of 
13* ll' per diem. 

Account of the Voghiadi Tuble^ being the eecond of the Vakiam process mnd the XXVllth 
of this collcUioHm 

Of Part First, 

The account which was originally given to me of this Table was so very unsatisfactory, that it 
was a long time before I could understand its right application. 

Independently of the precept which we have delivered in the preceding pages, it is to be under# 
Stood that the calas or minutes given in the 4th column opposite to any day of the month in tht 
division of which it is registered, represents the Eijuation of the Sun’s motion in plus or minus 
to 1* fur each day, for eight consecutive days. So that if opposite to the 1st day in the month 
Chaitram we find 11 calas, we are to understand that so many minutes will be the completo 
]E()uation due on the eighth complete of the said month. 

These n calas divided by 8, give a quotient of V 22" 30% which is the mean dally Equatioa 
used by common computers from the 1st to the 8th Chfiitram complete. 

But on the ^Ith day this Equation varies, for by the Table it gives 14 calas, meaning th« 
aggregate Equation from the Bth to the 16lh, both complete. During that interval the daily 
Equation will therefore be 1.8th of 14' or 1' 45" ; and if we want that clue to the 9th, it will bo 
ir-fT 45"r:12' 45% the second member being added because the cala.s are increasing ; but the 
wlM)le Equation is subtractive, on account of tbc Sign — expressed in the column of months# 
Proceediug in the same manner, we shall htul the Equation for the 16th Chaitram complete, to b# 
l also subtractive, 

Ijistly, if the month Chaitram of the proposed year happened to be of 32 days and the Eqiiatioo 
for its last day were required, we would add due to 1st, 9tb, 17th, 

25lh day8,)=::58' for the quantity sowghi. 


mtSTffy 
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But then on the ensuing day, because the Sun would enter a new Sign, all the foregoing 
Equations would be abandoned, and if it happened to enter the Sign Vrisha at it»s rising 
(which very rarely occurs), the Equation for that instant would be Zero, I shall illustrate the 
foregoing exposition by a few Examples. 

FiXAMPtE I, 

Let it be required to find the Sun’s apparent place on the 15th Chaitram of the 4924th year 
of the Cali yug current, at his rising at Lanca, 

On the l8t Chaitram the Sun entered the Sign Mesha Y' at 20* 12’ 30’ after Sun rise (1st 
General Table), then 


0’s place, 1st Chaitram 
For 15 days complete 


0* 0* O' 
15 0 


0^ 

0 


But as at his rising he was still in the Sign Min K, therefore 
we are to deduct the guddias as caias for 20* 12’ 30’ 


0 16 


0 0 
20 13 


0’s Saura placej 15th Chaitram - 0 14 39 47 

To find his Equation, the Vbghiadt Table gires for 8 days complete 11 calas, we want there¬ 
fore for 7 days more; and finding 14" for 9th Chaitram, the l-Sth part of that quantity or T 45*^ 
is the daily Equation from the 8th to the 16th complete: therefore 7xT 4b‘'zz.X^' 15% is the 
Arc to be added to 11 calas, before found; the sum amounting to 23' 15^ 

But we hare retrenched from the Sun’s Saura place 20" 13^', on account of 20 guddiat, 13 rig. 
(neari v), in the ratio of which we are to decrease the above Equation. 

Now bavlug found that the daily Equation-from’ the 9th' to i7tli beginning, was T 45^ 

Say : 60* : 1' 46" :: 20* 13’: 35" and 



23" 

15" 



35 


22 

40 

14" 

39 

47 

li 

17 

7 


Corrected Equation - . • • * 

0*s Saura place above found • • • 

His Sputa Graha or true place sought 

Example II. 

The same for the 24th Audi complete of the S724th year of the Cali yng. 

Let us take for data, that the Sun entered the Sign Carcata © on the 1st Audi of tho proposed 
year, at * * • • *• • • 


61 * 34 ” 33 ’ 
CO 


After Sun rise^remains of the day 

Proceeding as before, say, Ist Audi 

For 24 days complete 

For the time wanting-to Sun rise 

0’s Saura place, 24th Audi 


8 25 27 

3’ or O' .6" 
24 0 0 

8 25 

3 24. S 25 


§L 


Jhc Equation eqtml 
to 0, when the Sun 
enters a new Sign at 
bb riling. 


The Snu’s place for 
15 th Chaitrnai A. C# 
4924. 


The Sun's place 21th 
Audi 3124. 
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^Thc Table XXV*!!, part 1, for 8 days in Audi gives 2T; for 23 '; for 24^, 22', and in 
the present case, as the Equation is required exactly for 24 days, all these calas being added to¬ 
gether give 69' for part of the Equation sought. 

But we have added, for 8* 25’' 27** that remained of the day, an Arc of 8' 25* to the Sun’s 
Saura place ; the Equation must therefore be increased in ratio to the same. 

As on the 24th Audi complete it was 22 '; 1.8th thereof is 2' 45% the daily Equation from the 
17th to the 25th. 

Say therefore : 60* : 2' 45" :: 8'^ 25v 22l> : 

Equation above found - « . 


+ 22 

1 9 0 


Corrected Equation . 

G’s Saura place, 24tb Audi complete 

Sun’s Sputa Graha sought . • 


1 9 22 
3 24 8 25 

3 22 59 3 


How to compute the These two Examples will suffice to show, how the Sun’s Saura place may in all cases be equated 
Sun’s true diuntal * , » mi . 

»»otioii. ^ to lus true one. There remains now to explain, how the Sun’s daily motion is to be computed by 
moans of the same Table, which however, has been in a great measure explained in the preceding 
article; for the mean daily motion for S days is obtained by dividing by S, the calas registered 
opposite to the day next below the proposed one, the quotient being the Equation ± to be applied 
to 60' for obtaining his true motion on the same day. 

Example 1. 

Wanted the Sun’s true motion on the 15th Chaitram 4924* 

From Table XXV^If, part 1, fake the calas opposite to the 9th Chaitram, which are 14% 1.8th 
of which, I' 45% is the Equation from the 9th to the 17th, being subtractive. 

60 
1 45 


Uncorrected Sun’s diurnal motion 


58 15 


Second diflcrcnces 
of the Sun’s dtumal 
mutiun. 


and by the common Tamul Kalendar makers, this quantity Is nsed indiscriminately as the true 
motion on any day during that interval. 

But the few who aim at greater accuracy, take the second diflTerencos,—seldom, it is true, for 
equating the San’s Saura to his true place, but frequently for finding his true motion on any 
specific day, the proceis of which is as follows : 
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Take the calas for the eiuulng eight days, which in the present case will be those for the 17th 


Chaitram, \iz* 16'; l-Sth of which is 

Ec|uation for the 9th, as above found 


. O'* 
I 45 



Difference 


15 

15^: O'*: 11* 22* &c. which as the calas are increasing, add to 

1 

45 


+ 


11 22' 

Correct("d Equation • 


1 

56 22 

Which subtract from • - 

- 

60 


0’s true motion on the 15th Chaitram ^ 

• 

58 

3 3J 

N. B.—In Table XXVill that Equation 

m 

58 

8 


Difference 


4 22 


on the 17th as the calas arc 16', the Equation would be 2' and the Sun’s motion exactly 58V 

OcSERTATIOlf. 

It is manifest that these corrections are equally applicable to the Equations for reducing the 
Sun’sto his frweplace; and it may appear singular that, whereas in equating the Sun’s 
Longitude, the Tamul computers never omit to take into consideration that fraction of the day 
which marks the interval between Sun rising, and his entrance into a new Sign (whatever be 
the day of the montb computed for) yet when calculating the Sun and Moon’s distance and 
relative motion, they should entirely overlook, these second differences. 

Of the second Part of Table XXVIU 

This part serve# to find the Sun’s Anomalistic Equation, and consequently the Solar and Lunx- 
solar Area Bhagabalas, and the Sun’s true motion for every day in the year, much more accurately 
than the first. Its Epoch is the beginning of (he 4941st year of the Cali yug, answering to the 
11th April 1839, when the place of‘the Sun’s Apogee will be in 2’ 17* 17' 20V 

This quantity, which is to be found at the head of the fifth column, is the Supplement of the 
Sun’s Anomaly to a complete Circle, on the Ist Chaitram, at the precise time when he will enter 
the Sign Mesha; and is therefore the Argument of his Equation for that day. The following 
quantities arc the same for the beginning of the succeeding Solar months; but in using these, 
Ihe positive anti negative Signs must be taken as given in this Table, and not as exhibited in Tables 
XXII and XXIV, because the Argument of the former is always the Supplement of the Sun’s 
Anomaly; and of the Utter, the Anomaly itself; whereas in the 2d part of Table XXVII, it is 
either the one or the other, or their respective Bhujahs to the Sun’s Apogee or Perigee, con. 
formably to the rules of the Sastras, a construction which saves the possibility of error. 


Its Fpoch A C, 
4040 complete A. 
D. lSi9. 
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The Sun’s tru« mo • 
tion referred to h»s 
meaii diurnal mo- 
tioo or S3' 


The San’s frne mo- 
tmnnnd Area Bha- 
eibula for the 16th 
Ch;ulram 4941. 


Tlie Sun’s true progress is referred, in this second part, to his mean motion, or 69' and not 
to 50'j as in the first. The positire and negative Signs in the 7th coloran, indicate when the 
apparent is greater or less than the mean motion, following the same order as in part 1st, -which 
however, has not the advantage of shewing the precise day when the Signs change, 

I shall now proceed to give some examples of the application of this Table : but It is to he 
understood that, neither its first nor second part can be considered as affording results strictly 
correct, for I cannot find that any part of the Vakiam process can pretend to more than fur* 
nishing approacimations, the limits of which, when compared to the resolutions by the Surrlah 
Siddhania modified by the Tikas, are by no means narrow* 

“Example I, 

JMihe Sun’s Equation, true motion, and Solar, as well as LunUolar Area Bhagabala, be 
required for the 16th Chaitram of the 4941st year of the Cali yug. 

V* The Argument of the Sun’s Equation for the 1st Chaitram, by Table 

,XXVII, part 2, is . ^ • 2 * 17 ' 

• illis mean motion for 15 days, by Table XX _ 14 47 3 

2 t SO 17 

which motion is to be -subtracted, because the Argument is decreasing in the fourth quadrant of 
Anomaly. 

2» With 62'’ 30' 17' as an Argument, refer to eitherTables XXII or XXIV (but in preference 
the latter, because it gives the Equation for every degree}, and the JRunf P'hala will be found 
V 5G' 4*, which is to be taken as positive on account of the sign + in Table XXVII, part 2, 

The same Argument will give the difference between the true and mean daily 
motion of the Sun - « 

O’s true motion, 15th Chaitram 4041 . .. 

N. B—^The same by the Table XXVIII 

Difference 

The Solar and Lunar Area Bhagabala will be found as usual, viz. 

V 56'4^ 


59' 
59 8 


58 

58 


The siRif for 20th 
Audi 4941. 


The O’s - ^ 

The ])’s • . ... 

but the Sun’s is not used in (he Vakiam process. 

Example II. 

The same for the 20th of Audi 25 of the same year. 


’ 306 

1 56 4 


== + 19' 
=r+ 4'17' 
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The Manda Kendra, or Argument for 1st Audi, column 5th, is <» 0* 15* 4^' 40^ 
Add Sun^s motion for 20 days, because the Argument is iacrettsing 


in the Xst quadrant » « 19 42 45 


Argument, 20th Audi ^ •> «• 

*• 

1 2 

25 

23 


,or 

zr 

25' 

25* 

The Equation answering to which is • 

m m 

^ 1 

10 

47 

Difference between Q^s true and me»in motion 

m m 


1 

53 

0’s true motion, 20th Audi •« 

■ m 


59 

8 




67 

15 

N. B.M-Thc same by Table XXVTir, = 

* 


37 

14 

0’s Area Bhagabala — II* 

Difference 



1 

D’s do. ---2 37 





Exiurtt III, 





The same for the 18th Parafas! of the same year. 





Argument, Ist Paratasi, column 5th » 

» m 

2* 12* 

42' 40^ 

0’s mean motion for IS days, Table XX, 

• • 

17 

44 

56 

To be added because the Argument increases in the 1st qua. 




draiit of Anomaly • 

• 

3 0 

27 

16 


Equation - 

.. 2* 

10" 

. 32* 

1.365th of which is the 0’s Area Bhagabala 

= - 


21 

1.27th the Lunar Area Bhugabala 

* 

zz - 

-4 

48 

Equation of true to mean motion ^ 




0 

True motion, ] 8th Paratasi . • 


la 

59 

a 

which is the same as that giren in Table XXVIII, 





Example IV. 





The same for the 18th Margali of the same year. 





Argument, lit Margali . 


0* I7* 

17" 20 

O’i mean motion for 18 days 


17 

44 

36 

Of which take the difference « 

- 

0 0 

27 

16 

The Equation answering to this Argument 
©’s Area Bhaghbala insensible. >’s n 

* m 

0* 

3' 

2S» 

Equation of Q’s true to mean motion 

^ m 

+ 

2' 

18» 


59 8 

O^s true motion on the 18th Margtll, which is at its maximum . 61 

By Table XXVIH the same. 


The same for the 
l&tk Paraiati. 


The same for th«r 
Marg;alt. 














Of Table XXVIIT, 
bcJn.j; Ibe 3d nf the 
VaJiiano process. 


Of Tabic XLVn, 
bemfi; the 4(h of the 
Vakiam process. 


These operations are-so obvious, that it would be a waste of time to carry them any further. 
They leate little doubt In my mind that Table XXVIII (which was communicated to me by a 
Native Astronomer) was computed by means of the 2d * part of Table XXVIf, though in some 
instances I have found a few seconds of difference, ' 

N. B._^^As the Sun’s Apogee is supposed to move at the rate of 1' in 517 years, the latter Table 

may easily be fitted to any remote Epoch, by a common Tule of proportion, all (he Arguments 
being equally affected by4ts motion, 

H9/ Table XXVlll. 

This Table furnishes the flun’s true diurnal motion for every clay in the year, and therefore 
requires no particular explanation. J suspect it to have been constructed by the person who 
communicated it to me, by means eff the 2d part of Table XXVIT. Be this as it may, as it 
saves the trouble of computing the Sun’s true diurnal motion by either of the processes which 
we have formerly explained, I have thought it deserving to be inserted in this collection. 

Table XXVIH, as well as the preceding one, supposes the Sun’s Apogee in 2* 17® 17' 20% 
and qn account of thd slowness of ite motion, will be sufficiently true for a great number of 
years. 

■Of Tabic XLFII. (♦) 

profess to understand-Tory Imperfectly tlie construction of lliis Table, which was cemmuni. 

■ cafed to me-by aNatire Kalendar maker named Sami Nada Sashya, who made all his com. 
pulations with shells and tamarind seeds, but who, (though he used it constantly), could not gir* 

me the least account of the theotles on w hich it was grounded. 

There can be no doubt, howerer, both fromthe name given to tlie quantities registered in the 

2d column, and from the manner of using lt, that it trccounts for the effects of the difference of 

Longitude on the Moon’s apparent motion, between Lanca and some other place (+), which Sami 
Nada believed to be I’anjorc, but in my opinion Trivafort, because that place lies not far from 
It, and is still reputed to be the seat of the sciences in these Southern parts of the Peninsula. 

This Table, I was informed from the same source, is used indiscriminately for all places 
between Cape Comorin and Madras, though my informer acknowledged it would not do for 
Malasyan ; by wTiich he -meant,the Coast of Malabar. The lateness of tbe Epoch when this 
Table f.ll into my hands, prevented the possibilih- of.my analyzing it as I could have wished; 

I am, therefore, compelled to confine myself .to a mere explaimtion of its application, which I 
shall do in a solitary ^sample; for as its results are confined to one particular spot, and as the 


(.) The arraosemem of the Table, havioj acciWcnUlljr been disturbed, the present one, which should have been 
Uio XXIXth, is the XLVlIth, of thi. collection. 

(+) The Sungscrctc word for Terre.trinl Lonsitade is Destnlara) and for the Celestial Saj/ano, 
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object of the present research is general, I shall, in the remainder of what I hare to say on the 
Vakiam process, ha recourse to those general methods^ lYliich though more ope rose, may be 
applied to any geogr«rphical position on the globe. 

The Equations furnished by the Tabic under consideration (which Is the 4(h of the Vah'am 
process) are to be applied to the Moon’s uncorrected place, such as it has been elicited by her 
Drnvuy and Vhandra Vakiam P'ha!a„ 

The Deseniara calas or minutes, registered in the second column, arc always additive, and to Applfcatio* of tka 

• . 1 • 1 11/. 1 . . . . Dcneiitara C 4 la«. 

betaken for the month which precedes that for which the computation is made. 

The vicalas, or odd seconds, registered in the third column, are for ony dap in the Of the AaJra vi-* 

month itself that the computation is made for. They are to be used as multiples of the odd ^ 
degrees, minutes and seconds of the Sun’s true place, at Sun rising on the proposed day; the 
product of the degrees giving vicalas^ or seconds; that of the minutes, tarparies ot thirds, and 
80 forth, which implios a division by 60^ 

This latter Equation is to be applied 4- the Moon’s uncorrected place, as Indicated in the 
Table. , 

ExAMrtB* 

Tjet the Sun’s apparent place on the 2lth Audi complete^ be 
And the Moon’s iincorrectcd place at the same instant 
lo Add the Desentara calas for IT, « w •, 

2 « The Andra vicalas, for any day in Audi 03 (the month computed in) are 
+ 2 % and the odd degrees, minutes, &c. of the Sun’s Longitude - 22 * 59 ' 3 ^ 

Multiply by X 2 
Equation 45" 5.8" 6"' 


S' 

4 


22' 59' 3^ 

3 67 13 
+ 70 


And on account of the 58'" say • • 

D’s place corrected/or Dcsentara^ 24lh Audi 


+ 4 $ 


4 4 59 


Of the Equation due to the difference hekzecn rte Moon*s true and mean motion. 

There is a last Equation usod by the Tamul Kalendar makers, of which Sami Nada could give 
me no other account, but that it was indispensable, and which I belieye answers to the Area Pha* 
gdbah, though the process for eliciting it, bears not the least resemblance to any of the methods 
that we have hitherto seen. 

In the Example which I have st+ctod, there were, after division of the Ahargana by the res¬ 
pective Elements, 9 DevaramSj and the Chandra Vakiam Dhurraavanham was 100, for which, by 
TableXXVI, the Moon’s true motion is, . * • . 

Her mean motion being supposed to be - ^ ^ 

Difference 63 


Moon’i place 011 - 
corrected. 

Second rorrcctlon 
Supposed to aaswer 
to tl»e iM*oir» Area 
Bh.ig^bal«. 


Dif'ercrce of Moon’s 
true and meaii 
IQOtiuOil, 





An Equalirtn of 33* 
per Devaram. 


Ke^olution • of fd 
correctiuB. 


M«o’« place twice 
earreetcd. 


Itesolatlon nf tlie 
lait eonjuiKtloo of 
the yeiir^923 of the 
Cali yuf:, reduced to 
fi f itea Meridian, 


4* 4* 


4" 

4 


59* 

14 


4 4 


13 
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Now for eacli Dtvaram the precept directs an Equation of 32 tarparies or thirds; therefor* 
9 X 32® =: 288®, which product multiply by as many units as there are in the difference of the 
Moon’s apparent and mean motion, and this second product, which amounts to 283® X 53 = 4' 
14 * 24®, is to be applied ± to the Moon’s place once corrected, as her true is greater than her 

mean motion ; and vice nersa. 

In the present case it will therefore be 

J’s place once corrected » * • 

Add Equation * • 

j’s place twice corrected • * 

aupposed to be her Sputa Graha, or apparent place at the instant of Sun rising on the 25th of Audi, 
at the place computed for. 

Article 3. 

Resolution of the Jmavatya which ended the 4923d Luni-solar year of the Cali yug, called 
Brisya; and preceded the commencement of the 4934th called arVr«5Aa«d, reduced to the 
Meridian of Triralore, as is supposed. 

A 

We hare found at pages 119 and 120, that the Solar and Luni-solar «rterr, with tlio 

respectite Seota dina for the end of the 4923d year of the Cali jug, were, 


Solar Ahargana, 1st Cbaitram 4924 
Luni-solar do, 30lh Phalguna 4923 
The Solar Soota dina consequently 
The Luni-solar do* • - 


n. o, T. F. 

I798l6d 20 12 30 


. 1798147 

. «* Thursdajr 

. » Friday. 

DWide the Lunar Ahargana succciSiTcly by • I Yedam 1000984)1778147(1 

1600984 

1 Raza Gherica « » » r* 


12372)197163(13 

12372 


I Calanllam 
1 Deraram 


73443 

61860 

103l)n585(l 

9093 


248)2490(10 

248 


Chandra Vakiam Dhurmttanham • ' * •• 

the Argument of Table XXVT. 

2o Multiply the analogous liOngitudei by the respcctifo quotients; tii^ 


10 









WMsr/ty 


; r r (/ 7* 

» 4 27 2 so 

. t) 22 33 3 

. 9 7 21 0 

• 40 
. 4 7■68 O 

• ll ^6 6 4 40 

at the time of Sun rising at Lanca, oa the 11th Poongoni ending, or 12th coraraeucing; to be 
rectified hereafter# 

B 

For the Sun’s place# : 

We find by the Solar Ahtrgana given at Article A, that the Sun entered the Sign Meslia Tf 

when there had expired since the beginning of the Cali yug - 1798166'* 20^ 12^ 30^ 

Subtract abstract duration of the month Poongoni, Table IIT, — 30 20 21 2 


Ahargana, 1st Poongoni 4923 • • • 1798136 50 61 28 

which shews that the San entered the Sign Min K at night time; and that there remained to coitii. 
pkte the night, and begin the day (60*^-^ 69* 5V 28^) 0® 8’' 32*^; which according to the precept 
(deliTered at page 123, article 3*, are to be added as vicatas and tarparies to the signs and 
degrees of his Lon|;itude, in order to have that Element precisely for (he time of his rising# Then 
to proceed, 

Son’s Saura place, 1st Poongoni - » . 11* 0* O' 0^ 

For 11 days complete . ^ ' « « ll 0 0 

Add for 8^ 32**, or say 9’ . • • #. 9 


O’s Sam a place on the 12th Poongoni at hi» rising at Lanca 1111 0 9 

%vhich to reduce to hi« apparent Sydereal place according to the precepts delircred at pages 119 
and 120, we have by Table XXVII, part 1st, for the first 8 days in Poongoni — 2'; for the 
ensuing 8 days (from the 9th to the 17th) — 4' j and for one day; and from the 8th to the 

nth there being 3 days, say SXSO^zrP 30®; which added to 2', gives— 3' 30® for the Equation 
iought; and as only 9® were added to the Sun’s Saura place on account of what remained of the 
night when the Sun entered the Sign Min Kj the gecoiid Equation adverted to at page 125, para. 
3, is insensible. Hence ^ 

©*s Saura place above found i #- 11*11* O' 9* 

Subtract Equation # * > #^ .<# .^3 3(> 


©’s S|>uta Graha, or apparent place at Sun rising at Ijanca 
on the 12th Poongoni A. C. 4923, (^) « • 11 10 66 39 


(*) As f.ir as this step, the rule is the same whether we work for the Aren Mias^dbala by theSJ part of Table 

XXVIl, f>rby the rule delivered at piige 1558, or,if w« mean to find th«2 San’s true motion on the day oomputeil 
fur by Table XXVH or XX VlIi, because these jElemcnts have iiethiBg to do with Uic precediDj; part of the 
•pcrutioii. 
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1 Yi-iiaw i ; r r o' 7* x i ; 

ilaza Cihcric* . . 9 27 48 10 X 15 

Cal'jnilam • *11 7 Si 1X3 » 

Devaram . . 0 27 44 6 X 10 

J’s Druva • . 

Equation for Chandra Vakiam 10 (Table XXVI) • 

Moon’s place uncorrected • -r 





Moon's jplnbe iiucov« 
reeled. 


Ahargnna 1st Poor* 
guui 1^923. 


finn’B place uacor« 
rcctfd. 


Sun'f plice correct* 
cd« 


















Kftductif)ns to the 
l^oagituile. 


( ) 

To eorrecl the Moon'$_ place for the DesetUara and other Equatknt. - 
By Table XLYII, the Desentara cala» for the moath preceding that of Poorigoni fpage 131) 
i. e. Maussi, are 

The Atidra eicalaa by the same Table for Poongoni itself are 

minutes, &c. of the 0’» Longitude are - 

Which according to precept multiply by 
' __ r 49" 20* . - 109* 20’" 30" 

For the last Eciuatlon (page 123), the Moon’a true motion due to Vakiam 10, Table XXVf, 


10'^; and the odd degrees, 
10* 56' 39’' 

X --- 10 


is 829'; but the Sun’s apparent place 
And the Moon^s (uncorrec(ed) 


which is 


mean motion 


Last Equation an. 
swerini; t«i the Area 
Bhug;dbaUr 


Moon’f place cor- 

ys 

tcctcd. 

* O’s 


11* lb* 56' 37"' 

11 4 5 4 tS 

^hfoh shews that'on the t2th at Sun rising, the conjunction had not occurred.j therefore by pre¬ 
cept, page 124, her motion is to be taken for the next Vakiam day, i\%. H, tlie motion for 

. 840' 

791 

DifTerence 49 

But the operation (page 132) »» Deoaram, in the Ahargana, to each of which, ^52” are 

due: therefore 10x32"=i320", which product drawn into the difference 49, gires 320''x49-- 
4'21" 20% and because the Mooru’s <r«e, is greater than her mean motion, that Equation « 

additiTe* 


uncorrected place (p^^g® t27J - 

Add Desentara calas • • 

Aiid latst Equation • • * * 

Subtract Andra vicalas - • 

D ’8 Sputa Graha, or corrected place • • 

0’9 do. do. • • • • 

© and ys distance, 12th Poongoni, at 0 rising 

For the relative motion, 
A Gatl, Table XXVl, • 
do. Table a;XVIir, 4 
Relatite motion, I2th Poongoni 


11“ 

6' 

SI"' 


, 


26 

0 

. - 


4 

21 

11 

7 

24 

27 " 

«h- 

— 

1 

49 

• 11 

7 

22 

38 

. 11 

10 

56 

39 

m 

3 

34 

1 



840" 

0* 

t 

• 

69 

23 

•* • 


780 

37 

or 

13 

• O' 

37' 


Trua time of con* 
junciioD. 


For ihe end of the Tidhi or time of eotyunction. 
Say: 13* O' ST: 60* :: 3* 84' 1": 16'26’ 69% 
the time after Sun rise on the 12th when the conjanction occurred. 
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Ta View to es(a?)lUh the (inference in the time of conjunction which would result from 
computing the same by means of an Ahargana (or sum of days) greater by one day than that 
which was obtained from the Elements of the Arlah Siddhanta, I hare computed the Ahargana 
for the same conjunction as it would be by the Elements of the Surrlah Siddbanta (Table XHX, 
part 1), which is 179814S*, being one da^> more than that which we hare used in the preceding 
computation. Now if we divide this new quantity by the four Elements, the remainder in days, 
or C/iaw(/rfl Vakiatn, will be 11, instead of IQ that it was before; which 11 days used as the 
Argument of Table XX VX, for the Moon’s Equation, *and true motion, and then following the 
process to the end, as has already boeiv shewn, will give only a ditference of 1^ 4^” in minusj in 
the ultimate result; (♦) the reason of this being, that if one day more be taken^n the Ahargana, 
you compute necessarily the Sun and Moon’s apparent place* for the,morning after the conjunction ; 

In consequence of which, at the end of the eperatioH, you have to deduct the time due to the Sun and 
Moon’s distance from 60 guddias, supposed tO mark the time of Run rising. — -Whereas if you 
compute with one day less, you will find the Sun and Moon’s apparent places in the morning before 
the conjunction, and therefore the time due to theirdistanca must be addedy instead of subtracted^ 
to that of Sun rising on the day computed for. It is therefore immaterial which of the two Ahax- 
ganas,. by the Arlah or Surriah Siddh'anta, are used in the Vakiam process. 

. ' / AftTlClE 4, 

- In he preceding Article I have shewn how the Sun and Moon’s apparent places, their distance The same conjime. 

and time of conjunction are to be determined by certain Tamul Tables constructed for a parti.; banca.^*”**^^*** 

.cular spot in the Peninsula, which I conceive to be Trivalore. But as there should be a specific 

Desentara Table for every Meridian which is not that of Lanca, and as the object of- this research 

is general, I shall dispense in future from using Table XLVIX; and (excepting in the last 

example of all, where I propose resolving t]he time of the expunged month which will fall on the " 

5065th year of the Cali yug, reduced to the Meridian of Madras) all the rest of the computations 

will stop at Lanca, With a view to uniformity I shall therefore recompute the last operation from 

the point where it ceased to be common to all places, and by means of Table XXVJtl, deter# 

mine the time of the last conjunction of the Luni-solar year 4923, as it would be reckoned at’ 

Lanca, 

We have found at page 133, that the Moon’s uncorrected place at Sun rising on (he 12tU 
Poongoni of the said year, at J^anca, waj • » « 11" 6* 64^ 40^ 

And the Sun’s (page 133) • « • » H lo 56 39 



(*) The quantity elicited by the last proportion, which is the time due to distance, was 43g. 34t, 18p. 

60 

Time of Amayasya by Vakiam 11 I # % ^ 16 25. 42 
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on account of his prcsimcc, anti the comparative slowuesi of hU moitSon, the Tamds ncTer 
correct for the difference of Longitude nor his Area Bhag^bala, The last quantity is therefore, 
considered as his true or apparent place on the proposed day. 

rOiifiains to apply the Moon’s Area Bhngubala to her unCorrected place, eten for 
Lanca; and in order to be iiidt pendent of Table XX Vllf, which though sufficiently true for 
XXyjI present time and for a great number of years past and to come, yet in process of time will bo 

alTected by the change 10 = the position of the Sun’s Apsis, we shall compute the Sun’s diurnal 
motion as w'oU as the Lunar Area Ohagabala by means of Table XX VH, part 

That Table gives the Afgument of the Sun’s Lquaiion on the 1 st Poongoni, * 4 - 12 * 42' 40* 

G’« mean motion for 10 days, Table XX, , .. V 51 2 ^ 

for I do. . . , 59 3 

Manda Kendra, or Argument, on the Uth Poongoai complete ^ Q 23 33 10 

or 83 33 10 

with which referring to Table XXIV', we find his Anomalistic Equation 2* 9' 44% marked addU 
iiTC in Table XXVII, part 2 , and for the reasons given at pa^e 127. 

The Lunar Area Bhugabala is therefore . . ^ ^ 4 -' 48 *(*J 

'VVilh regard to the Sun’s diurnal motion, the same Argument of Anomaly referred to the snmo 
Table XXI If, will give the liquation of the Son’s true to his mean motion 13^ ; which as the day 
computed for falls before the 18th Poongoni, Is art ill marked addilire 

The Sun’s trtre miioft on the 12 th current is therefore 


^ ’6 unfcorrected place 
Her Area Bhagabala 

i’s apparent place sought 
©’« do. 


True ^ifetebcc. 


Distance 

i’or relulive 7Hotio7i» 


^ Sputa Call 
©’s do, do. , 

Kelatlre motion sought 



59' 



'4- 

13 

• p 

S9 

21 

Ids rising on that da 

‘11“ 6‘ 

3T 

40’ 

+ 

4 

43 

11 6 

69 

28 

11 10 

5<i 

39 

3 

67 

a 

14* 

O' 

0 * 

< 

69 

21 

. 23 

0 

39 


{*) The Equfiiiou f#una at pafe134, sapp^ised to comspoatl tu Ihb, wrti 4' 21". 












For time due to distance. 

Say IS* o' 39’ : 60‘ :: 3* 57' IX" ; 18' 4' S3* 

the end of (he Amarasya Tidhi after Sun rise at Laaca. 

The same was found for a different place in the preceding article . 10 ^6 59 

Difference 1 37 34 

Tlie end of the SOth Tidhi of the Lunar month Phalguna of the year 4923, occurred therefore 
on the 12th of the Solar month Poongoni of the same year; and the Pralhama Tidhi or first of the 

Lunar month Chaitram of the year 4924, on tho 13th of the same month of the Solar year 4923. 

Q. E. In. 

The same conjunction computed by the Siddhanta process, was found to occur on the same 
day at 16' 14’ 28’; the difference of the resilU is therefore 1' 50' 5’ and in European time 
44' 2*, a difference easily accounted for by the dissimilarity of the processes, and of the Elements 
used in each method. Nor is it to be believed that there may be found a greater degree of 
coincidence in the computations of different Tamul Astronomers, though using equally (he Solar 
process ; for independently of the Tables known to them all, they contrive others for their own 
private use, both for general and local purposes, which do not always agree; and occasion 
quarrels among them, which their ignorance of theory renders generally interminable. 

Article 5. 

Resolution 0 / the irco Jmavasj/a Tidhis which determine the Cshaya or expunged month in a 

double intercalary year. 

In order to save a number of useless trials of years and months on which the discarded Lunar 
month may fall, I shall shew in the 3d part of this Memoir, how the Hindus foretel that acci. 
dent, by computing the time when thcMwn's Apogee lies in one of the Signsof the Solar Zodiac 
which corresponds to any of the three shortest Solar months of the year, and also when a mean 
Adigah, or Lunar intercalary mouth is due, in a particular Solar month where it cannot be 
introduced. For it will be seen, that the first of these cases is to be expected when the Moon 
in Apogee is in the same sign, degree, &c. as the Sun in Perigee ; and the second when the Moon 
in Perigee coincides with the San in Apogee; and the probability of either occurring, is greater 
.or less in proportion to the degree of coincidence of these Elements. 

In the present article I shall be contented with the common trial of the three Cycles of 19; 
441 ; and 160 years ; and as the second is always the most probable one, considering that tho last 
Cshaya occurred when the 4782d year of the Cali yug had expired j;A. D. 1631 and 1603 Saca), 
1 shall conclude that the next must fall when 4923 years of the Cali yug have elapsed ; and lastly, 
as the month of Margali (Bengal Paushia) in the present position of the Sun's Apsis, is the 
shortest month of the Solar year, I shall try the time of the two conjunctions, which may faU 

near to its begiiiniDg and end# 


True time of con* 
juiictioii. 


Registering^ of the 
last Amavasya Tliihi 
of A, C. 4U-i3 and of 
the Pratkama Tidhi 
of49^>4. 


Resolution of tho 
two Amav.isyas 
which deteroiine a 
Cshaya muuth< 


Indicnfion when a 
Cshaya month will 
occur. 

The same of no 
Adi|;ah month. 


Resolution of the Tat 
Amavasya T?hich 
determines a Cbbayu 
month. 






%L 
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For the first Amavasi/a. 

A 

The rcspectire Aharganas for the beginning of Margnli will, be obtained as follows : 

4023 Lunar. 4924 Solar. 

Aharganas 30th Phalguoa 4798147 1st Chaitram 179816S 20 12 SO, 

Add 9 Lunations 265 46 Add number of days to the) gjj 133710 

-end of Cartiga J--- -- 


1798a2[46 

1 


1798412 [38 49 40 
1 


Aharganas sought 


1798113 


2d Margali 


1798413 


Here the two Aharganas are alike, but of the Soota dina after division by 7, the remainder 
for that of the Sun must be counted from Fridai/, and that for the Moon from Thursday : Hence 
the 2d Margali falls on Saturday, and the nearest Amavasya, on Friday, which by the 
Kalendar will be found to fall on our 13th of December Cp»§e DO). 

B 

For the Sun’s Anomalistic Equation and Moon’s Area Bhag&bala, proceeding as in the pro. 
ceding article, and with reference to Table XXVII, we shall find that the Sun’s distance from 
his Perigee on the 2d Margali was 16” 18' 12"’, and by Table XXIV his Equation — 37' 14*. 

3T- U* _ 

. '.21 ■ ~ 

c 


The Moon’s Area Bhag&,bala is therefore 


r 22^ 


7‘ 

26* 

40' 

46» 

0 

B 

26 

0 

B 

6 

6 

46 


~ 1 

22 

8 

5 

5 

24 


The Moon’s Druva will bo • - • 

The Chandra Vakiam 28; and Its Equation, Table XXVIj 

Lunar Area Bhagabala (B) - - 

J’s Sputa Graha on the 1st Margali • • 

complete, or 2 d commencing at Sun rise at Lanca. 

And Moon’s true motion, Table XXVI, 722' or 12* 2', 

D 

The Sun on the Ist Margali enters his Sth Sign (Kalendar, page 119) at 38S 47v 40p 

60 


Time to run to 2d Margali commencing. - - » 21 10 20 

which guddias and viguddias, because the month began at night time, are to be added to his Saura 


{•) Vide Table XLA'Ul, part 2<l. 
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place, as colas and vicolas. Hence, after applying the usual Equation of Table XXVIT, part 1,' 
for 2IK iQv 20P, which is 26^ 27'*', the Sun’s Sputa Graha at Sun rise at Laoca on the 2(1 Margali, 
will be 8’ 0" 21' 36^; and by Table XX VIII, his true motion G V 23^ 

E 

For the Sun and Moon's distance. 


2 d Margali at Sun. < 0’s Sputa Graha (D) 
rise at Lanca. ^ ^’s do. do. 

Soob.ri.Arca Indoo Graha 


8* 0* 21' SG*" 
8 5 5 21 


0 4 43 43 


For relative motion* 


©’s Sputa Gati (D) 
yn do. do. (C) 
Soob.vi.Arca Indoo Gait 


r r 23 ' 
12 2 0 
11 0 37 


For time due to distance: 

CO V 4* 43'’ 4S^ 

The rule will be as before —— and the time due to distance 25* 46'^ 27^, and because 

the Moon was more advanced than the Sun in the Zodiac, the above result shews the time elapsed 
at Sunrise on the 2d Margali since the conjunction had occurred; therefore', from - 60* 

Subtract 25 46' 27* 


True time of Amavasya 
after Sun rising on the 1st of Margali, 


S4 13 33 


H 


But it appears by the Solar Kalendar, page 119, that the Sun entered the sign Dhanus J: on 
the same day, at • . . . 38* 49"^ 40* 

34 13 33 


End of the 30th or Amavasya Tidhi 


4 36 


lefore the Sidereal commencement the Solar month Margali, when the Sun was therefore still 
in the sign Vrischica m 5 that is, in the Sydereal month Cartiga, although the Civil Margali had 
begun. 

I 

Since the Amavasya HX^hi oi the Lunar month Cartiga fell on the 1st Margali Sydereal 
account, at night time^ it is to be coupled with that Solar date; and the Praihama Tidhi of the 













Itf3o1u(ion 
A rnavasy a 
<1etrrinine> 
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er'smng Lunar month Mar gash as (if any such month wore to bo countec! in the year 4024 of the 
OiU yiig) should correspond to the 2d MargalU But by the Kalendar, page 119^ the Sydcreal 
Solar mouth counted 29 and the Civil 30 days, therefore the Jmavasi/a under consu 

“ deration, instead of the Ist Margali, must stand opposite to the 30th Civil day of Cartiga; and 

the Pratkama Tidhi of the ensuing Lunar mouth, to the 1st Civil Margaii, which was accordiDgly 
done in the Panchangum for that year (vide page 68). We shall see, however, presently, that 
the neat Lunar month was not to be called Margasii as^ hnt Puushia, 

... If. 

For the second AmaTasy a or next conjunction, which must full about the end of the Solar 
month Margali f or beginning of Tye Vf. 

A 

!Not to repeat unnecessarily what must now be familiar to (he reader, I shall state that if one 
of thrSfl Lunation be add<fd to the last Lunar Ahargana, and the absolute duration of the month Margali, 
a CftbavB as given in Table III, to the last Solar one, the respective Aharguna«, nov/ required» will be, viz. 

the Lunar 1798442,.and the Solar • .*• 1768441* [69*^ 42^ 41* ^ 

and therefore that to be used for the Moon’s Brava and Chandra 

Vakiara . • 2d Tyb492t, is - __ 

The Solar Sootadina Will therefore be Saturday, (he llth January. 1823; and the 

Lunar, Sucra^varay Friday, lOth. 

' - ..-B 

‘ For the Sun’s Anomatistic Equation and lAumt jlrca BhagAhalUy it must be observed on 
referring to Table XXVII, part 2, that passing from Margali to 7^0, the Sun has entered the 
third quadrant of his Anomaly; ^nd consequently, tbxit the Argument of his Equation, though 
Itill referred to his Perigee, is now incrciising, from decreasing that it was before. In computing 
the Manda Kendra^ we are therefore to take from Table XXVII, parts, 1st 12® 42' 40^ 
©’s mean motion in one day ^ 59 S 

Alanda Kendra, 2d Tye 
which by Table XXII gives, ©’« Equation . 


___ __+ \ 

1798442 


. - . 13 4l 48 

• 30' 29" I and consequently the D’s Area Bhagd^ 


iala 


!^1 


1' 7“ 


For the Moon’s apparent place at Sun rise on the Ist Tye complete, or 2d sit Sun rise, the 

■- ... • i ' 

Chandra Vakiam will be 67 , 


Her Druva • • • -* » 

7’ 

26* 

40' 

48' 

And the Equation of Vakiam 57 . • 

0 

28 

58 

0 


8 

25 

38 

45 

From which subtract Area Bhag&hala - » 



^ 1 

7 

J’s Sputa Graha, 1st Tye complete - • 

8 

25 

37 

sol 

10 same Table X5C.Vl, her true motion or Sputa Gati 726calas^ 

or 

l!j” 

6', 
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D 


For (he Sun’s apparent place on the Tye at h«« rlstof, wti sc© by the Kalendar, page 119, 
that he completed his 9lh Sign and entered Macam Vf, at 


59« 4r 41** 
<50 


0 17 19 


vhich shews night time ; therefore the and parat are to he added to hisSaura place, arid 

are 17^,S. 

At the expiration of the 1st of Tye or at Sitn rising on the 5Jd, the Sun has therefore only 
gained 17^ in his lOth Sign, and the ©’» Sputa Graha is O’O* O' 17^ (*), and by Table XXVIIt 
the San’s true motion on the Sd Tye is 61' 23* or I* 1' 23*. 

E 

For the Sun ami Moon^s distance* 


2 d Tye at Sitn rising $ 0’^* Spu^a Graha ( D) 
at Lanca If D’s do. do. (C> 


9* O* 0* 17^ 
8 25 37 39 


Sooh-ifi.A rca Indoo Graha 


4 22 38 


For the relative motion* 


©’» Spufa Gati (D) 

^*8 do. do. (C) 

Soob.TuArca Indoo Gati 


1* 1' 23** 
12 0 0 


n 4 37 


Jnd for the time due to distance* 
60 X 4* 22' 


: 23s 42r 35p. 


ir 4^ 31^ 

and as the Moon was less advanced than the Sun, the above quantity marks the time after Sun rise 
when the conjunction was to occur. 

H 

By the Kalcndar, page 119, the Sun entered the Sign Macara vf on the Ist day of the Solar 

month Tye, at • 59g 42^ 4IP 

CO 


that is, before Sun rise on the 2d 
Now the Amavasya occurred (G) 


17 19 
23 42 35 


after Sun rise. 


S3 59 54 


(*) Here, ns the fraction is ouly 11*, tke Cquatioa by Table XXVII, part l,b iuiensible. 


§L 

















addiug therefore these two quantities^ we find thsitthe conjunction occurred 23* 59'" 54’', after the 
Sidereal beginning of the Solar month T^e. 


I 

By (he first part of this article, (he conjunction near the beginning of Margali J: fell 4*^ ^6'' 
^ 28^ before the Sun entered the Sign Dhanus f (page 139), and by the second part, the Amava^ 

sifa which was to occur about the beginning of Tye yf took place 23*-59'' 54^ after he had left 
it (page 141). Hence there was no conjunction during the time that the Sun w as in the Sign Dha.* 
ims i ; in consequence of which the name of one of the Lunar months, (which in the present 
Mar^asiras) is to he^^pemedover ; and that which follows the Solar month Cartiga^ 
(viz, Paushia)y is to be used. In the Panchangum, however, it is customary to write the names 
of both ; annexing the word Cshaya thereto. Thus wc find in the Kalendar of A, C, 4924, page 
for the month under consideration, XJsJui^a Margasiras Pauskla, 

How in that year the Lunar month Cartica happened to correspond with the Solar Cartiga,^ 
and occasioned Paitshia to answer to Margali^ will be explained in the next article, 

I shall close these observations by jit remark of Audy Sashaya, which I give kr his own words. 

As it is customary in the first instance to compute the general Adigak^ and Cfka^a months^ 

’ such as thesiv would occur at Lanca, which is supposed to have neither Latitude, nor LongL 
tude, the results of such computations must be considered as indispensable approximation^, 
without which, the problems couM not be resolved. 

But when afterwards computing the Kalendar for any particular place, where there is of 
course Latitude and 4uongitude, there may sometimea be both m A dig ah and aCsha^aat 
Lanca^ and none at the proposed place. 

When there is a great diflerence of tim® between the cepimencement of the Solar monib^ and 
the preceding conjunction, then the Adigahs and Cslw^as will be the same all over India; but 
in the contrary supposition, when that interval is but small, the case may be-otherwise,” 

,Ahticle 6. 

Resolution of the tzoo Amavasyas which determine the first intercalation due to the year 4924 
of the Caliyug, 

Resolution of the If the order of the times were followed, this article should have preceded that which treats of 

which demritiijie ^an the cxDuiiffed* month of the same year, for in the case of a double intercalation the first Adigah 

.Adig.ah month, ^ ^ , 

month always precedes the Cshaya, 

But it will be ■shewn in the third part of-this Memoir, that the first indication of a Cshaya if 
that a mean Adigah month will HtU in any particular year, on a moutli where it cannot possibly 
be inserted, because the Solar month happens to be shorter than the Lunar one. The Cshaya is 
therefore the accident which draws with it the double intercalution, and prepares us for the same,, 
and on that account it was entitled to the precedence. 
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As ft genmlly occitri that when the Cshaya falls on Margasiras^ the first Adigah dfoe fu th« 
same year occurs In die Solar months which answer fo the Lunar Jswina and Phalguna, and 
which are Puratasi and Poongoni^ 1 shall now proceed to the resolution of the two changes 
which affect the former. 

liesoluiion of ihefirM Ammasya vihich ieUrmines an Adigah month. 

For the Aharganas. 

4923 Lunar, 4924 Solar. 

Ahargana 30th Lunar Phalgunt 1798147 0 1st Chaitrarn • • ITOSIGG** 20’ IT SO*' 

Add 6 Lunations - . 177 Time to run to the last day ofa 

- Auvanij TableXLVIII, p. 2.J 156 26 44 6 

,1798324 Ahargaua Ist Paratasi - 1^8322 [46 56^6 

+ S --- 

Ahargana 3d Paratasi.at Sun rise 7)1798321(256905 

remainder 3 

which remainder 3being counted from Friday, gives the 5oota (/fwo, Fomo-vorrt (Monday); and Resolution of the 

as we have added 2 days to the Ahargann of the Ist Paratasi, the computation will be for the 3d 
at Sun rising. 

Having found that the Sun entered the Sign Camja on the 1st Paratasi at 46* 56^^ $6^ after 

Sun risefKaiendar, p. 119), and that the Ahargana to be used was 1798324% I shall briefly state, 

that the Chandra Vakiam is 187; theMoon^s Area Bhagabala ^ 4' 40"; her Druta 6* 28“ 56" 40% 
its Equation 10' S* 52' 0% and the Sun^s Equation -- 1 40 (Table XXVIf). The respective 
Longitudes at Sun rise on the 3d Paratasi, will therefore be, 


Sd Paratasi, at Sun (G’s Sputa Graha • « 

. 5" r 

n' 

23 /r 

rise at Lanca ) ^’s do. do. 

. 5 7 

44 

0 

Soob-vi-Arca Indoo Graha 

- 0 6 

32 

37 

The relative motion by Tables XXVI and XXVIIL 




G’s Sputa Gati 

«) .«• 

58 

26 

.I)’sdo. do, 

w. 13 

3 

0 

Soob-vuArca Indoo Gati 

- 12 

4 

34 

The time due to distance is therefore —^ 

• 32'* 

30’ 

42' 


«nd as the Moon was more advanced than tho Sun, it shews that the conjunction had passed, and 
that the time abore found is to be retrenched from that of S«u rising on the 3d Paratasi, when 
the 2d is completed. 

60 « 0 " 0 » 

. 32 30 42 


Time of conjanction on iho 2d after Sun rise 


27 29 18 
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O. 


No^ Ae Sim entered the Sign CaHya rrj on the let Paratasl, at 45 56 S6 

60 0 0 


After San nie ; there remained therefore from that instant to the 2d 13 3 24 

And the time of conjunction being on the 2d after Sun rise, at 27 29 18 

The Amarasya took place . - - - 40 32 42 

after theSun’i entrance into the new Sign, when 40^ 32^^ 42^ had elapsed. 



Iteiolution ef the 2d 
Arnatanya which 
determines an Adi- 
gnh month in Para- 
task 


abridge the process by omitting to consider the Morgana, and working for the Sun’s place, 
by adding the absolute duration of the following Solar month to the fractional part, in guddias, 
Tiguddias, &c. of the time of beginning of the month elapsed. This gires the Sydereal end of 





the month to be worked for; but as the Sun and Moon’s apparent places are wantea lor tne 
time of Sun rising, the excess of time orer a complete day (svhich in Solar compotadons is 
always the instant referred to) is to be retrenched from the entire Sign, if the preceding morn, 
ing be teanied: but its complement to one degree is to be added if the end of th# same day be 


required. 


In the same manner they aroid computing again the 3)’s Druva, by considering first what 
the Chandra Fakium Dhurmavanham was at the last conjunction; then adding thereto the 
number of complete days resulting from the addition of the duration of the absolute menth 
to the fractional part spoken of at the beginning of this article, and subtracting the number of 
days that may hare been added to the beginning of the month for reaching the Lunar Soota 


ter’"‘Sc«'ir**’th2 t*** remainder gires tho Chnndra Vakiam, or Argument sought. And secondly, con. 


sidering that the Moon’s Drura varies only once in a Devaram or 248 days, they conclude that 


haring only added 29, 30, or 31 days to the original Margana, it may not hare increased 
during that interraI, on which they proceed, being certain that the result will prore whether the 


assumption has been a rip;ht or a wrong one. 


here adrerted to has not jet bern presented to the reader, I shall compute the 


As the process 


second Amavasji/a more in detail than I otherwise should hare done. 

A 


I), a. T. p. 

46 56 36 


The fractional part of the last Solar Ahargana (page 143) was • 46 56 36 

The absolute number of days in the Solar month Paratasi, Table III, is SO 27 22 ^ 

Epoch of Sun’s entrance into the Sign Tula ^ 
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which therefore began at day time, so that the guddias and Tigoddias are to be subtracted as 
calas and cicalas from the Son*s Saura place, but as o-ir the 1st Arpesi the Equation giTcn in table 
XXVir, part 1st, is only Tin 8 days, it is insensible in the present case, beiagonly;’l%,and may be 
neglected. The Suit’s Longitude at Sun rise df the 1st Arpesi, will 
Iherefarebe . - , - - - 6’ 

Subtract the gaddias as calas . - '• — 0 0 li I'S 

0’S SputaGraha sought » - 


5 29 45 42 


and by Table XXVlll his true motion la S9'‘44'' on theTst-Arpesi. 

B 

The Sun’s- Adomaliatic Equation by Table XX 2d, will be found--- 2” 7' 25^ 5 and 

gtt ij / 23^ f li 

the Lunar Area Bhagabala 4 Id 

C 

WbT the MoOn^s Druvay Chandra Fahiam; amt apparent place. 

The Chandra Vakiam'found fdr the last conjuncMpn (page 143) was 
To which add the number of entire days found at,article A - - - 


187' 

31 

21^ 


But 2 days had been added to th^ Solar Ahargana for equating it to the Lunar 

one, which subtract - • » • - - — 2 

C/inndm for the present operation - « . • « 216 

Now as we hare only added 31 days to the for PdraidHj the Vaklam df which was 

187 days, we may suppose that the Moon’s Drura has not chahged-j we take it therefore as at 
page 143, 


5 >s Druva .. • • 

5* 

28* 

W 

46' 

Add Equation due to Vaklam 215 

• 11 

0 

21 

0 


5 

29 

17 

4a 

Subtract Moon’s Area Bhagabala 



4 

43 

])’s Sputa Graha, 1st Arpesi ^ 

- - 5' 

29 

12 

67 


and her true motion, Table XXVI, 76lealas, or 12* 41L 

For the Sun and, Mqon's dittanc*>» 

2d Sun) 0*,s Sputa Graha (A) 

rise at Lanca > do. do. (C) - 


29* 4.V 42' 
5 £9 12 67 


Distance 


0 0 32 45 
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E 

Relative motion, 

©»s Sputa Gatf (A^ . . . 

>’f do, do, (C) « . * • • 

Kelative motion ,,, • 

F 

For time due to dUianee» 

2* 48^ after Sun rise, 

’W« have found at article A, that the Sun entered the Sign Tula 


0 “ 50 ' 4i^ 
12 41 0 

11. 41 16 


60X0* 92 ' 45* 
If 41' 16* 


on the 1st Arpesi after Sun 

• „ , , ^ jgv 

And by the last article F, that the conjunction took place also on the 1st 
after Sun rise, at • • « « ^ ^ 2 48 7 

There wanted therefore • . ^ . llT S) 30 

11* SO' 30' of time when the Atnarasya occurred, for the Sun to enter the Sign Tula * • he 
, being then still ill Canya n|p, 

CONCTLUSXON. 

The first Amavasja took place on the 2d Paratasi (page 144) 40* 32'^ 42** after the Sun had 
entered the Sign Canya ; and the second, or that of (he ensuing Lunar month, when there 
wanted 11* 30'SO'of his entrance into the Sign Tula ii, from which it follows that two con. 
junctions occurred during the time that the Sun was in Vanj/a n?, and therefore, the name of the 
Lunar month Asuibia^ ^whicli concurs, vith the Solar, must be repeated, calling it Adisah 

the first time, and . the second. 

It would be a misapplication of time and labour to give the further resolution of the second inter¬ 
calation, which in the 4924th year of the Cali yug, (or the 1745th from the birth of Salivahana) 
ocenrred during the Solar inortth Poongoni, and fell on the Lunar Fhalguna, called Phalguna 
Mitiek, or Adigah Chailra% so that in the «8id,T.uui-solar year there were two Chailras, and no 
Margasirat, The process for both intercalatious is in etery respect the same, and (as far as I 
am able to judge) requires no further illustration. 

I shall, thttrefure, tslose here my researr:hes into the Astronomical part of the Luni.solar 
Panchangum, which by some classes of readers will, I hare no d(Mibt, be deemed unnecessarily 
extended. I declare, however, that I long, but vainly endeavoured to reduce these two parts of 
llio second Memoir to a narrower-compass. Whatever I attempted to retrench, left a chasm 
which I was compelled to fill again, because it interrupted the course of argument, prevented the 
exposition of certain ingenious methods intended to shorten the process, and in some cases deprived 

the reader of 4he opportunity of useful references. 






mtsTff^ 
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Note, 

I hare already stated thiit it Is an invariable praclice throughout India, to call each Solar and 
Xuni-solar year by the name of that of the Cycle ef 60 years to which it corresponds ; a custom 
nirhich may proye of great resource in Chronological researches. As there will be found in this 
"eolleciion a separate Tract which treats especially of the three difiercnt modes according to which 
■’the year's of the P^ilimspafi Chacra are computed in different parts of India, I shall only advert 
"here to two very short practical Rules which elicit the name due to any proposed year, either 
according to the precepts of the Surriah Siddhanta, or to the Tellinga account, both of which 

'ire given hi the General Tables at the end of the Volume, 
i ' 

I. 

According to the Surriah Siddhanta. 

« Diridethtfoiimeraloftihe prOp<wred;year by 86; add thre^Uotient to the dividend;divide the 
<< sum by 60, and the quotient will give the number of cycles expired since the beginning of the 
Cali yug ; and to the remainder, if the proposed year be less than 31 from the last expunged 
<< year of the Chacra (to be found in Table XVlIl), add 28; but if tho said year falls in the 
55 remaining years of a cycle of 86 years, add 27; and the remainder so increased will indicate 
the numeral of the year current of the Chacra, and consequently its appropriate name.” 

(For an Example, see page 214). 

H. 

The same according to the Tellinga account. 

« Divide the years expired of the Cali yug by 60 ; the quotient will give the number of 
cycles exjiired, and the number of units in the remainder counted from Pramaihi^ the 13th 
of the Chacra, as one, will give the name of the last Vrihaspati year expired, and the following 
one that of the year sought. 


%L 


Note on the specific 
name given to each 
Hindu year, whether 
Solar or Luni'solar. 


Precept for (ho 
name of the Chacra 
year according to 
the Surriah Siddhan* 
ta and Tika« 


Procept for the 
name of the Ciiacru 
year according to 
the Tellinga at> 
count. 


Example, 

Let the name of the same year of the Cali yug 4924, be wanted according to the Tellinga Example, 
account. 

60)4923(82 

120 

remainder 3 

which counted from Pramathi as >b(*, gives Brisya for the name of the last expired, and Chitram 
bhanikj the 16th of the Chacra, for that of the current one. 

Although 1 have taken notice of some of the Astrological articles and ephemeridss in the 
description which I have given of the Siddhanta Chandra Panchangum at the beginning of this 
Memoir, yet I shall not attempt to analyze any of them before dismissing it. But if the reader 



be ci|nous In these matters, he may collect yaluable information on the Carna and 

hharum^ on referring to the commentary which follows the present tract. 

N, B._I was told hy the Madras Sastras that the Luni.solar year, which is chiefly used iu 

Bengal, is the BAanu 11 uspifttid Chandra Mana^ the months of which, considered as secondary, 
are cj^lled Gmna^ in contradistinction to Mukya^ the name given to those of the Siddhanta Chan* 
dra Manay which are primary, the former beginning with the full Moon instead of the new Mo^n 
which precedes the commencement of the Solar year. As 1 hare sometimes found the Carnatip Pup- 
dits 6nd Sastxas misinformed en matters of Bengal usages, and customs, and particularly on those 
which depend on Hindu Astronomy, they may also be mistaken in this statement; but it is a point 
which may be easily settled In Calcutta. Be this as it may, howerer, as I find it stated in several 
books that the Bhanu Ilufputiw, differs in no respect, but in the time of its beginning, from the 
Siddhanta Mana (as it iscalled on this Coast), the same principles and rules which were disclosed 
in this Memoir, vi ill serve e^jually, for the construction of the J^bove mentioned Luni.solar year. 
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PART in. 

On the Hindu method of determining the mean Epochs of Intercalation» 

.-A^lthough Hindu Astronomers seem never to have been much in the habit of foretelling 
celestial Phcenoraena for remote times, yet (as we have already seen) they are in no respect ■ 
deficient in means for calculating with a certain degree of accuracy^ the occurrences which depend 
on time for any Epoch whatefer. 

The manner of intercalating the Lunar months being an article of the first importance in the 
construction of the Panchungum, the rare and unequal recurrence of double intercalations' 
•rith a consequent expunged month, made them consider how these circumstances might be 
anticipated with a tolerable degree of certainty and without that expenditure of time arid labour, 
W'hich loose trials by the Siddhaata rule, must necessarily occasion This attempt naturally 
suggested the resolution of the mean Epochs when from the combined revolutions of the Sun and 
Moon these Equations were due. They seem first to have attended to the relative motion of 
the two Luminaries, and then proceeding more scientifically to those of their Aimgee, they 
concluded that w’hen the JMoou ;in Apogee '■coincided with the Sun in Terigee, it nt-cessarlly 
• occasioned a simultaneous short Solar, and long Lunar month ; lastly, they discovered that when 
the Moon’s Apogee was in about fifteen degrees of either of the Signs Vrhchica m, Dhanus f. 
or Affltcnra Vf, (which for many ages past are in possession of the Sun’s Perigee), if a mean 
intercalation was due about the middle of the corresponding Solar month, it was impossible that 
tlie Epoch elicited by their rules for intercalating should be the true one coirsistently with their 
^own theories. 

For since each of the three Solar months Cartigay Margdli and Ti/e are now shorter than a 
►mean Lunation ; and since the Moon when near her Apogee has a slower apparent than mean 
motion, it IS manifest that under such circumstances neither of the three aforesaid-short Solar 
months could contain two changes of the Moon. 

The same consideration must have also led them to discover that when there was no change in 
either of the said short Solar months, then there were two new Moons in two other months of the 
same year (or to be more precise, a double change in one of the six preceding, and another in 
one of the six following months), occasioning thereby two intercalations where only one could be 
admitted. They appear then to hare taken a hint from nature, and agreed to suppress the 
*month on Which no coiy unction occurred; -thus preserving, with apparent metaphysical consis,. 



>fe&n intf rcalntioni» 

Hale* 
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tenc^rbotl. the gei>er»l theorem, end that Equation of one Lunar month on/^Arhich was sufficient 
for keeping the commencement of the Luni.solar /ear, within its accustomed distance, from that 

of the Solar one. 

If we consider well the nature of their Chronological doctrines, we must admit that, under the 

force of circumstances, they could not adopt a less arbitrary measure; for it depends more upon 
nature (though much less to the purpose) than our bissextile intercalations, and is less exceptionable 

tlian the irregular, and indefensible duration of our months. 

Such, after an attentlte consideration of the doctrine of Lunar intercalations, appears to me 
the orig’in of the theory and practice of a method which has no doubt led to the discorery of the 
three Cycles of 19, 141, and 160 years, in either of which a double intercalation must recur. 

AtiTiCLi: I, 

The resolution of mean intercalations the Hindu rule. 

Let it be proposed to determine whether an intercalation be due to the 4924th year of the CaU 

]^ug current. 

in Reduce the proposed years into mean or months. 

49S3X12=::59076 Saura months. 


Then say, as the number of Saura^ months in a Maha yug 
To the number of Adigah months in the same 
So the number of Saura months abore found .. 

1533r?36X500T6 

To the number of Adigah months sought ^mom" 
with a rctnaindcr of SS317506. 

Now from the dWisor 

Subtract the remainder ^ » 


51840000 
1693SS6 
. 59075 

• 18U 


,51840000 

S8317505 


Second remainder 

which second reinainder diride by the number of Adigah months in a Maha yng 

1593336)13522494(8 mouths 
Remainder 775806 

Multiply hy^x_30 

)232741S0{14 days 
Remainder 967476 
Multiply b y X 6 0 

)58048560(36 guddias 
Remainder 788464 
Multiply by X 60 

)47307840(29 riguddias 
Remainder 1100096 
Multiply by X 60 

)66005760(41 parts 

Remainder which need be carried no further 678984 


IS522494 











The primary Epoch 
of intercalation ac<« 
counted for. 
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result shews therefore, that a meanJnterctlatloti Is due when 4953y I4d 3^g 29^ din 
of the Call yug have elapsed, referred to mean midnight at Lanca; and therefore, that the interca. 
lation will fall in the 4924th year of the said ©ra; about the 15th Margali at 35‘ 29’ after 
mean midnight, 

Obterrmg that the flindtis compute that the first Jnterealation that uras due after the beginning 
of the Cali yug, fell when SX 8>n 16d 3e 55^ &c. had expired, I analyzed that proposition ai 
follows: 

The primary period of 2y 8™ 16d 3s 55t &c. may be reduced to this expression in months and 

1593356X32,5355104008 __ ^ 

parts, 32»nj5355104008 &c.: Hence by the Hindu formula we have 51840000"“ 

Thenumeratorbeingequalto 51839999,99 &c. or 51S40000, which shews that at the above 

primary period (2y 8^ 16d 3x 65v 7P,39 &c,) there was precisely an intercalation due; and from 

this cause at every succeeding period a mean intercalation recurs. 

Account of Table XXIX* 

After what has been said, the Table of Intercalations is easily explained ; the only thing to 
be remarked is, that the additional 7,39 paras are neglected in its construction. 

Thif Table, however, is subject to an additive Equation or Cshepa of 3^ 50^ which remains 
unexplained. 

KxAMrL* 1. 

/Let U be proposed to determine whether the year Cali yugam 4924 current be subject to an Applicatioa. 
intercalation. 


Sl 


Account rf Interca¬ 
lary Table, 


By Table XXIX, part 3, for 1898 years 


Indices. Assumed Urif 

4923 
Sub. (1 ) 3795 

1178 Take the nearest in the Table. 


4923 
Sub. (2)4744 


179 do. 


4923 

Sub. (3) 4915^ 

(4) 8 do. 


do. 


do. 


do. 


ido4 


Multiply by 

(I) 

Part 3 . 

ling years (2) 
Part 2 . 

(3) 

Part 1 . (4) 
Cshepa - 


Y. 

w. 


6. 

Y. 

.1897 

10 

26 

41 

40 




X 

2 

3795 

9 

21 

23 

20 

948 

11 

12 

50 

50 

4744 

9 

4 

14 

10 

170 

4 

22 

6 

45 

4915 

6 

26 

20 

55 

8 

1 

18 

11 

45 

4923 

8 

14 

32 

40 


+ 

3 

50 

4923 

8 

14 

36 

30 

4923 

8 

14 

S6 

29,6 


Difference insensible 


0,4 
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’For thf year 4T92 
by the Tables. 
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Ejamplk it, 
ike year 47Bt* 

Here, in order to sare trouble we may start from the nearest year already expounded. 

Which being 4744 (Example I) we take any Epoch already y. m. d. g, y. 


§L 


expounded^ which call Druva 


Part II, 

Cshepa, or Etjuation 


4744 9 4 14 10 (Example 
37 11 14 54 50 


4782 8 19 9 0 
+ 3 50 


Tor the vfar 5Q64 
»by Uic Tables, 


4782 8 19 12 50 

wMch quaiitity is the same as that produced by the Hindu rule. 

Example III, 

For the year 6064. 

We may commence with the Epoch of 4923, elicited in Example I, 


Drma 
part 11, 

Parti, 


4923 8 14 36 30 (Example Ik 
132 10 7 11 55 


5056 6 21 48 25 
8 1 18 11 45 


'Tears svhena month 
►miy be expunged. 


Tears which arc not 
u.tercalary how 
tbuod. 


5064 8 10 0 10 , 

Here we need not add the Equation, because it is already iovolred in the quantity which marks 
the Epoch of intercalation for the year 4923 (vide Example I), 

In the tlireepreceding casos .we are to notice the sarae.circumstance, namely, that each indicates 
the intercalation to be due on the 9th month (or 8th complete) of the respective years, which 
falling on the Solar month Margali (one of the 3 short ones and when the Sun is in the Sign 
Dhanus indicates that the order of true intercalations is interrupited (page 149)q and as in 
the three ca.ses, the days on which the meaa one. is due, are not remote from the middle of the 
month, if the Moon’s Apogee should lie about that time somewhere near 15* of the Signs 
Fnschca or Dhanus (m and ^), the Hindus conclude that there must be two intercalations 
with an expunged month, in the years Cali yugam 4782, 4923 and 5064, 

We shall shew presently how (hat Element may be expounded without having recourse to the 
endless Rule of theISurriah Siddhanta. 

The preceding Rule and Tables, may serve equally to determine what year is a common one j 
for if by adding any number of the periods given in the Table we do not elicit the proposed one, 
then it is certain that it is neither an Adigah nor a Cshaya year, 

* Example IV. 

Let it be required to know whether the year Cali yugam 4781 bean Adigah-year? 
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Sl 


Then proceeding ag before*^ 


XXIX, ^ 

4741 

Jtf. 

9 

D. 

4 

fl. 

14 

T. 

0 

Part 3, * • 

18 

11 

22 

27 

25 

Do. • • • 

16 

3 

6 

23 

30 

Do. 

. 2 

8 

16 

3 

55 


4782 


19 

9 

10 

Equatioif 



+ 

3 

50 

too much » • 

4782 

8 

19 

13 

0 


and as in tho present case we could not take a leaser period out of Table IX than 2y 8*” 16*1 Sff 
55V (the next above zero), it is elear that the proposed y.oar 4781 is a coramou Sumvat^saramy 
or ^ear of 12 Lunar months* 

Article 2* 

I shall ROW proceed to shew how the place of the Moon’^s Apogee^ for arty Epoch not ascending 
beyond the jear Cali yugain 4399 complete (A. D. 1297) may be ascertained by means of Table 
xxr, as accurately as if it had been computed by the Siddhanta process. 

This method, which is supposed to have been devised by Vavllala Cuchinna, an Astronomer 
said to have liv**d at the above Epoch, presupposes the knowledge of a Rule contrived for elicit* 
Inga sum of d^ys in lieu of the Ahargana, which serves asTan Index to all the Tables of the* 
author referred tOw 

This Rule ditPers little from the common one in point of formj for like all these that we have 
hitherto seen, it is performed with (he universal instrument the only that in order 

that the results may always be the same as. if they had been computed from (he origin of the 
Oaliyugam, we are to add 85211 before division by 180,000, and subtract 3375864 before 
division by 13358334. 

ll%Lr. 

To find the sum of days which wilt serTe aj an Index to the Table, for the year Cali yugam 
4923. 

As 4923 years of the Cali yug ended on the 12tb- of the Solar month Poongoni at midnight at 
Lanca, say . ^ 

Epoch 

Number of years elapsed 

For the-Index and initial feria 85111 


To fioff the mean 
place ttf the Mooii'a 
.Aptiget bj the 
bles. 


Rule of VavilalA 
Cuchinna for linding 
the jihargana froui 
the year 4399 com¬ 
plete of the ChU 
yug, a» an Cpoclv 
called the Index iu 
his process. 


Precept. 


Rule, 


4923 

4399 

524 


430,OOU 


: 193 Adigah months;. 

524 

12 


Number of Lunar mootha elapsed 


6288 
+ 193 

6i8r 






UWST/fP 



%L 


mimn Xfi — 3875,^64 


( m ) 

3041 Cshaja.Tidlus, 



6481 


30 


194430^ 

♦ 

‘3041 


Intle*. 


Sum of days'or Index • .191389 (*•!) 

7; 191889(27341 
RemRindcr 2 

which, ns in the case of the Tellinga rule, ii to be counted from Thursday^ and therefore we 
hare, as before, (Saturday) the initial feriaof the Luni.soltr year 49i3, 

'The or mean place of fclie Moon’S Apogee, for the last day of the'4399th year of the 


For the mean place 
of the Muf)n*i» A|iio« 
gee b v the Tablesntt 
the hbgiirtnhij: of ihe 
year.' 


Cali yug was • -- .♦ **• 

The. B'j'ah, or correction due to the same 
The motion of the 21’8 Apogee in 1 day . 

.With these data proceed as follows; the Index being 191389 days* 

For the Moon’* Mandoclwi. 


15* 

I 


17* 

i.Ct) 

.40 


' 


aooooo 





':11' 

8* 

17' 27' 

44"'- 



90000 




• 

10 

4 

27 

42 

57 



<1000 

>'■ 

• 



3 

21 

22 

58 

29. 



300 





, A 

3 

24 

53 

33 



€0 

.*• 

• 

• 



s 

54 

38 

17 

■*tr, : 


9 


- 

•- 



1 

0 

8 

4S 



i'S)1389 




w 

2 

17 

27' 

40 

48 ' 



IJruva 


• 

• 

- 

4 

15 

26 

17 

0 



•And as the Rnlb andBrura are adaptcd'for the preceding 

noon 

. 7 

2 

54 

6 

48 


Add st mi-diiuiml-rnotiou of the Apogee 
•The same by the Siddhanta process, (p* 84) 


+ a 20 29 


■7 

7 


57 

57 


27 

26 


17 

12 


.Dilferenee 1"' S'' 

Correction of Bijah for 4 Revolutions in a Maha yug. 

lOOOOO ^ . 4 ' 55' .52"' 

,90000 - .. -• .. 4 26 17 

aOGO 58 

300 - - • . - 53 

•80 - • , . • M 

9 • . . - 2 


a91389 

' ' tlqiialion due to Druva - 

Mean place of the Aloon’s Apogee 

Corrected 

The same by the Siddhanta process (p* 86) 

For the Prathama Tidhi Of the year 4923. 


9 

29 


2G 

0 


16 

54 


7* 


38 

57 


27 

27 


10 

17 


place 


7 

7 


35 

55 


54 

53 


27 

22 


Difierence 


1' 5" 


(♦) Tbii process U the same as that which is used for Andin^ Jh* Indcxto thc TaWc of the PtauiJU tbreomputinj; 
tb^r meati places, (+) Table XXI, 
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BuLwe want the place of the Moon'* Apogee for 8»> Hi S6S SO» later +. the reminder in the 
month of Poongoni 4923 from the time of the leani.solar date of the beginning of the Chandra 
vcar. 

Now b/ T«.ble III the absolute montb of Poongoni conlaius 

From which subtract 


30" iO* 2r 

n 


For 8 Solar mouths complete 


Number of clays elapsed • SOS 3 
And for Iho moliou of the Moon’s Apogee due to the same. 


Table XXI 


300 flays 

30 guddiai 
d 

Bijah for 300 days 


1' S" 


5!V 
58 . 
3 


•Place of the >’s Apogee, Ist Ghaitram 4914 i 
Corrected place of the Moon’s Apogee » • 


1 

7 


35 


21 

2 


30 

11 


30 

0 


21 

13 


5 . 3 ' 

33 * 


27 

50 


20 

29 


40 

48 



53 

Mean plnce of (he 

_ 

, „. 

Moon’s Apogee on 

23 

33 

th<* prppoaeU .day. 

54 

27 



8 8 5S IS 0 


the time when the intercalation was due. 

Thus wo hare expounded that important Klement by a coniparatiYcly short process, and with as 
tnuch accuracy as If we had used the Sastra Rule. 

Now obicrvUig that «ti intercalation was due on the 15tli day of the 9th roonth of the year 
49^3 (8‘» 14d complete) and that at the same instant the Moon’s Apogee was in S* 58' IS'^ of the 
‘^Sigti Dlmnus , corresponding w ith the Solar mouth Margailione of the three short onof of flrT"' 
Solar year), whei'eas the Sun’s Perigee was in 17’ 17' 18" of the same Sign Dlianus (*), there 
can be no doubt, from their near coincidence, that no two eonjunctions can occur in the said 
. month Margali; and that the Buui-solar month corresponding thereto 5sa CsJia^a, or expunged 
month, and not an Jdigah^ 

The same circumstance may be argued, and the same results obtained for the years 4782 and 
,i5004 complete^ a notation which it is always necessary to keep in view when considering Hindu 
expressions ; because the intercalation truly falls in the years Cali yugam 4783, and 5065 current* 
Butias the Indians inrariably make their computations for the end of the years, as wdl as of the 
Tidhis, those which their notation presents, imply ahvayi the year or Tidhi which has last expired; 
the fractional pan of the quantities belonging to the enining ones. 

But;if we come to convert the years so expressed into European time, then as the new' Hindu 
year generally commences (as it has done for many centuries past) during the first months of the 
European concurring years, the intercalations and omissions, mostly fall in the course of the same 
Christian ^ear. 

In reading the columns of the second General Table, if we seek the character of the Hindu year 


Concluf-ion for an 
f*xj)unj;»rd iHonth in 
(he year 49*24 of the 
C«ali yug current. 


The same for 4T83 
and 5005 cnrrpnt. 


if) The Sign Dhanua being the OUi current, die Perigee is ulSs 17® IT^ 17'34* because the San*s.Ap‘’5®® "’*3 
at that time in 2s 17" I V 15^ 34«^ (v|d« page 93). , 











JHnfalion of AdU 
itnd Cshnya 
years in the JiJ 
tieiicrail Table, 


]9, 141 Rnd IdO 
yr<i.rB, the thr^e Cy- 
c3ps in which a 
l^nhaya year way 
recur, 


f^keleton of the Solar 
Xalendar for the 
year 5065 of the 
Cali yitg current. 


Sl 
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which falls opposite to A. D. 1822, and which happens to be A. Cali y ugam 4923, we are therefore 
to understand that the latter ended in 1822, and being marked AC in the fith column, that the 
intercalation and omission fall in 492 1 current ^ butthat notwithstanding the change in the notation 
of the Hindu year, these Equations are still introduGcd during the coarse of A, D* 1822. 

It must be acknowledged that this method of noting a year by its end, instead of its commence* 
ment, is somewhat incommodious,, and liable to occasion mistakes; but it could not be altered 
without departing from the manner of computing of the Indians, which in matters that concern^ 
them and their Tables we are bound to preserre. 

Such is the preparatory method used by Hindu Almanac makers for approximating the recur*^' 
reuce of the Adigali and Cshaya months, before entering into the actual^ompulatioii of the same. 

It might have been curious to ascertain what is the greatest distance of the Solar Perigee from the 
Lunar Apogee necessary to cause aa expunged Lunation ; but I am not aware that this research 
w ould lend to any useful purpose. That circumstance occurs very rarely, and as the Indiani in- 
their approximations (besides their calculating the place of the Moon’s Apogee) resort also to the 
probable evidence of the Cycles of 19, 141 and 160 years, I shall leave the resolution of that' 
problem to those Avho may be curious* in abstract speculations, the limits of certainty being suffi*. 
ciently narrowed by the foregoing two rules for all practical purposes. 

I shall close this Memoir by giriiig a last and complete resolution of the Cshaya year and month-' 
which arc to occur at the period nearest to our times, by all the ^hort rules which have been dii* 
closed in' (he course of it. For this purpose we must begin by constructing the Skeleton of the 
Solar Kalendar for the year 5065 current (*) (A. D, 1963), as-was done for A, Cali yugam 4921 
current, which fell 141 years before; but as some of the articles are constant^ all that we require 
now, is a Table of the Initial Roots of, and dtiration, of its months^ which are variable. Dominical 
Letter A, D. 1963, F. Dominical Letter A. D, 1964, EIX 


European 
dales of 
beginning of 
Solar monthf 

Naincs of Solar 
months. 

InUial Roots of 
months. 

*5 S 

5 .2 c 

U .4^ C 

^ *s g 

-c c 

Civil du¬ 
ration of 
months. 

N^ames and 
order of 
Eodiacal 
Signs, 

Types or 
Signs. 

c 

4 ) 

.Is 

“/) o 

Signs 

compkfe. 

14 March 

Poongoni 5064 

(4) 28 17 43 



Mia 

H 

12 

11 

13 Aprs! 

Chaitram' 5005 

(0). 48 38 45 

30 

31 

, Mesha 

r 

1 

0 

14 May 

Vy asset 

(2) 44 10 46 

31 

31 

Vriftha 

» 

2 

1 

15 June 

Aunt 

(6) 8 22^.47 

32 

SI 

Midhuna 

u 

3 

2 

16 July 

Audi 

(2) 43 0 48 

31 

32 

Carcata 

s 

4 

3 

17 August 

Auvani 

(6) 13 12 SO 

32 

31 

Tinha 

a 

5 

4 

17 Sep^em, 

Paratast 

(2) 1-5 22 51 

31 

3T 

Cany a’ 

-n? 

6 

5 

17 October 

Arpesi 

(4) 42 44 52 

SO 

31 

Tula 

•TV 

7 

6 

16 Novem. 

Cartiga 

(6; 36 51 53 

30 

30 

Vrischica 

in. 

8 

7 

16 Decern. 

r. Margalf 

(1> 7 15 55 

30 

29 

Dhanus 

t 

9 

8 

15 January 

Tyc(A.D. 1964) 

(2) 28 8 50 

29 

29 

Macara 

Vf 

10 

9 

13 February 

Maussi 

(3) 65 24 67 

29 

SO 

Cumb^ha 


11 

lb 

13 March 

Poongoni 

(5> 43 48 68 

30 

30 

Min 

H 

12 

11 

13 April 

Chaitram 5006 

(1) 4 10 0 

31 

30 

Mesha 

r 

1 

0 


(») Vi<lc Part HI, Article 1, Inlroductiotti 
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. Article tiii: last. 

Resolution oj the double intercalation toith an expunged month xvhkh is to occur at the nearest 
period to present iimes^ reduced to the (Geographical position of Madras, 

By the Vakiam Tables and Solar process. 

Althougb the proBent article contains uo ne\t doctrine, hot merely applies to a particular case 
Uwse which hare already been disdoaed, yet after due consideration of the expediency of 
retrenching it from the body of this work on that score, I have sufferod it to remain as a doenment 
which predicts a remote contingency ; the only one of its kind that can posstbly occur before 
140 years have revolved. .Wliatfollows may therefore interest the philosophers of the twentieth 
century, if these imperfect hut elaborate pages live to that extent of time. 

The Rule forvdetormining the Epochs of mean intercalations given at page J52, has warned us 
that a mean intercalary Lunar month will be due in the ninth month of ,the 5066th Solar year 
of the Cali y-ug (1886 Saca); and as on the beginning of that year the Sun’s Apogee will lid in 
2’ 17' 17' 34" of the Hindu Sydereal Zodiac | and as the Ayanansa on the 1st Cliaifram of the 
same year (13th April 1963) will be SI" 51' 19", the said 9th,month, (that of Margali) will still 
be one of the three short months of the Solar year. The Lunar intercalation which is due at 
that lime, cannot therefore be introduced in that specific mouth, particularly if the Moon’s 
Apogee happens then fo lie near the middle of any of the three Zodiacal Signs rruchka m, 
Dhums } , or Mucarn vf. 

Having computed that Element by means of .Vavllala Cuchinna’s Index and Tables, as shewn at 
page 153, and found it to lie, on the 10th Margali 5066, in 7’ll" 36' 9" la*; and the precise time 
Of mean intercalation, above referred to, being 6064y 8m lOd 05 lOv; knowing also that the Sun 
will complete its 8th Sign on the 1st Margali, we may conclude from these joint considerations, 
that the Lunar month which will happen to coincide with that of M&rsali instead of an Adigah, 
will on the contrary be a Cr/iuya month. 

On this supposition if we proceed according to the Vakiam process, we Shall find the follow- 
ing ILlemcuts. 

Section I. 

The Solar Ahargana on the 1st Margali 6065, by the Ariah Siddhanta (Table XLVHI, part 
2) is 1849914'* 7M5’ 55’j »nd the Lunar, at the expiration of the 9lh Lunation of the correspond, 
ing Luni-solar year, by. the Surriab Siddhanta (Table XLIX, part 1) 1849914. The Sootadina 
or initial fei ia of the Solar month Margali it Soma.mra, or Monday (Kalendar, page 156). 




Tiic Rule for inter¬ 
calating announces 
an Jdignh in the 
9ili month of the 
M)65tli year of the 
Cali yug. 


The Dili month of 
the saiO year still 
one of the 3 shortest 
nioiiths. 


The Moon’s A pngee 
in 7s ir’SC'9* ou 
the lOtb Margali. 


Elements of 1st con- 
junction at the end 
of Cuttiga. 



Ti.menf conjunction 
liefore the coaa- 
m<rricrmMit of the 
Sidereal month 
SlorgaJi, 


F.lfunenti (if 2fl con¬ 
junction iu the 
lining: pf Tjc. 


M ti 

.0’5 apparent place • • * 


7- 29* 

52' 

54» 

« g* ‘ 

11 IB true motion • - 


1 

1 

23 


])’s apparent pinco (her Chandra Voki-im 

being 2; 





Druva 7’ 4* 28' 3* ; Eciuatiou 0V24'‘ 9^0^; 

and Area 




. Bbagabala'27^) - 

• 

7 28 

35 

36 


Her true motion - . 


12 

0 

0 

% g 

0 and Ji^s distauct • 


1 

17 

18 


i^Relative motion 

« m 

11 

4 

37 


And the time due to distance 

• 


58'^ 

17 K 


And ts tbe Stm at his rising atLanca iviH be more adranced than the MooHj the last result 
indicates the time that will be wanlinij of the iriftaut of conjunction at that moment, and shkws 
that the Amavas,ya will occur after Sun rising. 

But (he Sun (Kalendar, page 150) will enter the Sign Dhanus on 
the Ist Margali, after its rising, at - . . 

From which suhlract time of Amnvas^a 

Time before the commencement of the Sydercal Solar month 


cr. 

V. 

p. 

7 

15 

55 

6 

5S 

17 

0 

17 

88 


So that the Amavasya will tahe place at Lanca, not in the Solar S/dereal month Margdi^ but 
on the last Sidereal day of Varii^a^ 

SuCTIOJf II. 

Second Amavasya, 

After haring added to the foregoing Solar Ahargana, the absolute duration of the Solar month 

Mavgaliy us given in Table III, the Solar Abargana will be 1849943^ 28*^ 8^ ; but as in the 

preient position of the Sun and Moon’s Apogees the Lunar Synodical, is longer than the Solar 

month Mrtrgu//, we are to add one clay more thereto, and the Ahargana to be used will be 

.1849944 corresponding to the 2d Tye 6065, which, proceeding ai usual, w ill be found to fall on 

‘U Wednesday or Bhiida^Dara. But it will be more expeditions to dispense with the Ahargana, 

and use (he short process indicated at page 147. By either way, however, the Elements for the 

2d Amavasya will be found to be as follovrf : 

rt « (^©’s apparent place « • • ^ 

g g J Mis true motion 

1 >’s apparent place (the Chandra.Valuam being 32; her 
4; ^ j Dniva, the same as for the preceding month, 7’ 4" 28^ 

H ; Equation 1* 27* 30' 0" j and Area Bhagabala 


<S.' 

C CI3 


--- 1' 7 ^) 

Her true motion 
.3 i 0 and >’5 distance 
^^Helative motion 
And the time due to distance 


9* 0* 


35* 

1 

1 

23 

9 1 

56 

66 

12 

23 

0 

1 

24 

2L 

11 

26 

S7 

7« 

22^ 

10' 


As the Moon is more adranced than the Sun, the last quantity shews the time that will be 
elapsed at Sun rise since the conjunction has taken place. 







( m > 


Thert'fore from • » 

Subtract 

Ead of Amavasjra TIdhij Ist Tye, after Sun rise at Lanca 


Sign Macara ^ on the ist Civil day of 'l ye, after Sun rUe, at 
If therefor© we retrench this time from tliat of the .Amava»ya 


«. V. 

CO 

7 


10 


52 

37 

50 

G. 

V. 

p. 

28 

8 

56 

52 

37 

60 

24 

28 

54 


w« hare the time elapsed between the Si!tn entering the new Sign, and that when the conjunction 
is to occur* 

CONCLUSIO,^, 

We hare icen in the preceding article, that the last conjunction was to happen otj the last 
Syderetl day of the Solar month CVffgtf (page 15S) at 17’ 38^ before the Sun entering the Sign 
Dhanus ^ , and by the present operation, that fh© ensuing one svill fall 8.4*^ 2S’ bP after he was 
to loaT© it ; therefore it happens that no change will take place,during the whole of the Solar 
Sydereal month Margali jC, and that under the Meridian and Latitude of Lauca’, the l^uni« 
solar year 5066 will be a or double intercalary year.—From which we conclude, that 

as the Lunar month Aszdna of the same year must in consequence be an Adigah^ or intercalated 
month, (page 149); Margasiras (also called Agrahaijun) which would concur with Margali^ 
should be expunged out of the Chandra Fanchangum for that place. 

Section III. 

Having now obtained the certainty that the 5065th year of the Cali yug is, a Ctha^a yetLt for 
Lanca^ we are to determine whether it be equally so for Madras ; and for this we hate the 
following 

Data. 

Latitude of Madras or ufcjAce Eagahs (Table XXXMf) - 13‘ 4' 

Longitude of do. or Deae/i/nra (Table do.) in yojauas ^ 05 E. 

Mean Time - - 47’ 4’' E. 

AojiiJa*. Vinentas* 

Equinoctial Shadow or (Table XXXIV) ^ 47 

Ayanansa, Ist Margoli 5005 (*^) « ; - • 21* 58' 3^ 

0*s apparent place at Sun rise at Lanca • 7*29 52 64 

True motion • . I 1 23 ^ 

D’s apparent place at do. - • . • 7 28 35 36 

True motion - - - - 12 6 0^ 


Time of coqjunctiun 
?i,ftcr the Sun hua 
ej»tere<i Uic Siffu 
cam Vf, 


No conjunction dor. 
inj the time that the 
^Sl1^ remains in the 
Sign Dlianui X . 


Therefore the Lunmv 
mouth Margasiras to 
be expunged out of 
the Kaleutlar for A. 
Cali yug 6065 at 
JLauen, 


The conjunrtion in 
Curtiga referred to' 
the Meridian and La¬ 
titude of Madras. 


{*) 1 tly6' 54^. FroaJ Isl ChuitrAra to 1st Marjjali 275 days ; and from Poongoni 1 Ith to 30il» 19 
days j therefore 2T5-4-l^J=»'S94, and .‘'i55d : Si* ;; 294: 44'*'. Hence ‘ * 

Ayanan!^a, 1st Cliaitram 49?4 - - - - 19* St/ 25^* 

Craoti Patagati for 141 )car8 - • - - • 20 54 

294 days - . - • 44 


Ayanansa, Ist Margaii A.Cali yug 6065 . .i 

N. B.—The same may be obtaioed much quicker by Table XXXV. 


21 58 I 
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TUc Su« and Moon’# 
place# referred to 

the Tropical Sphere. 


Operation, 

The O.* frucn.otlonon tl>e UtM«rg.li being eV 23', and the Longitudeof Madra, i- time 
being 47’ 4’’ East, the Eqaatiyu due to that interval of time is -^,4 ^., and consequently 

apparent place at time of mean Sun rising at Madras is 7*29* 52'6*. ^ 

Th. J,!. tr.. .. «■ 

E,™,... d..».b.»»..d,i..M«.-.pp.r..i pi... 

C OG^ 7 " The 0 and ])’s true distance is 1 25 ,)9 , the 

at time of mean. Sun ming is 7 28 20 / . w ^ 

«.u.. 11- v sr, ..d .1..d.d f, ,di.t.».d r. 45- 4..Ulch, lb. Jl. ^ 

,.„.d..«..d .b.,, tb. s„, ...k. .h. ,i,. ....b.s .t .kb *. «■“ s™ 

Madras, _ iir 

Section IV. 

We arc no w-to. compute the time,of true-Sun rising at the proposed place, on-the said 1st 
Margali, so a, to express the time of conjunction with reference to that instant; .un or t m 
resolution of that problem, we have recourse to what has been said in the second part of this 
Memoir on Hindu Gnonronics.. ’ . . 

Although we have already given an example of the application of th.se doctrines when com. 
putiog the end of the 30th or last Amavasya Tidhl of the year 4923 of the Cali yug, yet as 
other matters have intervened, one example more, of a. rather intricate proposition, may not be 
superfluous for those who may be .desirous of making further progress in Hindu Astronomy. 

A • • 

For the Ravi Sayana, or Sun’s Longitude on the Tropical Sphere. 

‘ ^ ^fV 


<E)’s Sputa Gniha, 1st Margali 
Ayanaiisa on the same daj 

liari Sayanaj Ut Margali, at MOjdras 


7 * 29 '* 52 ' '< 5 * 
4 - 21 58 3 

S 21 50 9 


B 


Diurnal motion of 
the Suu in oblique 
uscensiioni 


For the miasna of Madras, qr Arc of the Equator which rises above the Horizon with (he 
Sun, being what the.Hindus call the Sputa or true quantity which determines the Sun s diurnal 

inotioa-4n oblique ascension. 

By article 50 , Section II, Problems A and B of G nomonics, page 104, we have 

As 30* (180O,calas) to 1980 calas, (the Ullagna of Madras for 9 Signs, lable XLVI), So 61 

. T -til T<b 12-.*?-.^’-^* . 07' 30' the Sun’s diurnal motion 
SS' (the Sun’.s true motion in Longituaej, 10 jjj(jt) 

in oiliqae ascen»ion,Teq}pte(i. ^ 

For the length of the Savan or natural day. 

Vfe have already observed that as there are 210000 pranacalas (6, in a vicala) .i,p a natural d.i;, 





WHlSTffy 





end tlie of calas (minutes of a degree*) in tbe E<jiiatorial CircTo^ or 360*; these 

67' SO* 

67 calas, 30 ricalas, represent pranacalas in / therefore if yft divide by 6^ or 

bare 1st ^ rr llvic. ipra. • and 2d, 60 : 30" ;;;10 (castacalas) : 6* Ilencc the Equation sought 
is llvic, to be addcd to the Sydereal day. 

The length of the SaViin day required is therefore GO dan. 11 vie, X.5 praii. expressed in of fbf na- 

lurdl day in Jhlurta 

Murta time. time. 

For the length of the artificial day or time of the Sun being above the Horizon on the Ist 


Mar^ali 6005 current. 




time. 


The length of the natural or Bhumi Savan clay being 60 dan. 11 pal. 1,5 pran,, its fourth part, The same in SoUr 
is 15 dan. 2 pal. 4,0 praii. (^) or 15* V 40”, being one half the mean urtijiciul day and ni^ht. 

To have the true duration of eadi we are to find the Sum*s Peclination, or Grand Bagafis^ 
and Ascensional difiference, or Churn Cumda. 

B' 

For the Sun’s Declination (Gnomonics, Sect, 11, para. 6o B, page 105% 

The Ravi-Sayana (A, preceding page) ^ • 8’ 21* 50^ Q" 

The Sine of which is • .• « 3402' 

The Obliquity of the Ecliptic (constant) • • 24* 

And its Sine or Faramapa^CramaJya •• • 1307' 

Then say 

: Radius 3 433’: Sine Sun’s Longitude 3402' :: Sine Obliquity 1397' : 


3102X1397^ 


1382'the 


The Sun’s Declioa- 


Sine of the Cranii Bunaks^ Declination sought, corresponding to an Arc of 23* 43^ South, 

^ , ' 

For the Chara Cumda^ or Ascensional diflerence (Gnomonics, Sect. II, 6® C, page 105)* 

Data. 

Sine. Covinc. 

The Altitude of the Pole is 13* 4' its 777' 53 48' 

The Sun’s Declination 23* 43^ South 1382' 3148'. 

Say lo (Cos. 13* 4') 3348': (Sine Do.) 777* :: (Sine 23* 43') 1381' : —^’ ’1 = 320', 
i\\o Cshctijya^ being the first approximation. 

2» (Cosine 23* 42') 3148': (Cshetijya) 320':: (Radios) 3438 : =: 34S', tfi. Asermlonui dif. 

fcrence* 

Charay or Ascensional difference sought, which converted into time by Table XXXI, answer to 
10 % 


(*) Cecnusc in n vicaU or pala there are 6 pranacalas, and tliat in a 'riguddia there are 60 paras. 
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For the Dinarda and Ratri.Arda, or half the artificial day and night on the 1st Margali at 
Madras. (Giiomonicij Sect. II, D, page 106). 


Artificial day au4 

ni£;ht. 


Tme time of Siui 
riiiiaig at Madras. 


Conjunction after 
true time of iSun 
rising, 1st Margaii. 


of the natural day (A', preceding page) 

Subtract Chara in time (C, preceding page) 

Dinarda^ or half artificial day • 

And for the night • • • 

Add Chara - * • • 

Rairi-Ardaj or half artificial night • • 

The Dinay or entire day. Is therefore 2 X 14' 4* 39” 

And the liatri ot entire night 2 X 16 0 49 • 

C' 

For the true time of Sun rising. 

The time of noon is always expressed by 
Subtract Dinurda 

60 gud. 4- Equation of time, that of Sun rising at Madras 
on the Ist Margali . - - - 

Add the whole Dina or artificial day 


+ 


True time of Sun setting on do. 


c. 

T. 

F. 

15 

2 

49 


53 

10 

14 

4 

39 

15 

2 

49 


68 

10 

16 

0 

49 

28 

9 

18 

32 

1 

38 

75 

0 

0 

14 

4 

39 

60 

55 

21 

28 

9 

18 

29 

4 

39 




It was found, page 160, that the conjunction will occur at Madras after 
se at 

jt the Sun rises truly on the 
guddiai (C", present page) 


mean Sun rise at ^ i d m 

But the Sun rises truly on the 1st Margali at Madras after 60 


Difference 


7 45 4* 
65 21 

C 50 23 


which shews that the Amatasya will fall at fl‘ 50’ 23^ after true Sun rising at Madras, on the 
1 st Margali 5065. 


Time of conjunefiott 
bi»f»re Syderea! be* 
ginatug of Margali. 


F/ 


page 156), at • T . “ ** 

Add Desentara in time - 

It was mean time at Madras • 

Subtract liquation of time 

Time of Q’s entrance in after true Sun rising 
Time of conjunction above found 

Time before Sydereal commencement of Margali ^ 


+ 


Difier^uce 


G. 

V. 

F. 

7 

15 

65 


47 

4 

8 

2 

59 


55 

21 

7 

7 

38 

6 

50 

23 


17 

15 

IS 

17 

S8 

- - 

- 

25 
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Second Jmavasj/a. 

The process being absolutely the same, I shall only give the results* 

0*8 Sputa G!aha mean time of rising at Madras after accounting 

for the difference in Longitude of 47^^ 4** E. 2d Tye 5005 - 9* 

J’s do, do. - • , - o 

©and ]> *8 distance . *» • 

Relative motion • « «. - 

Time of conjunction before Sun rising of 2d Tye 
Or after mean Sun rise on the 1st do, • 

O’s motion in Oblique ascension » - 

The same reduced into Murtu time • 

Duration of natural day at Madras in do* m, 

Therefore | the natural day; 

d. c. pra, 

. . , 60 10 4,4 

or f the artificial .■ ■ ■. , 

The 0*s Declination - 
The C$ketij^a .* • - 

The Charafid - »• 

And the Chara Cumda in degrees 

The same in time by Table XXXI, 

Hence the artificial day • • 

the artificial night 

Dinarda or half artificial day • 
liatruarda or half artificial night 


dan. fie. pra. 
15 2 4,1 


9‘ 

0’ 

31^ 

47» 

9 

1 

47 

10 


1 

15 

23 


11 

26 

S7 


G. 

V, 

p. 

* 

6 

35 

14 

m 

53 24 46 


V 

4' 

24* 

dan, vicatn*. pra. 



10 

4,4 

50 

10 

4,4 


«, 

T. 

1*; 

or 

15 

2 

41 


22* 

S' 
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1 

5 

20 



V. 

p* 

« 


53 

20 


c. 

Y. 

p. 


28 

18 

42 


32 

12 

2 


14 

9 

21 


10 

6 

1 


From these results we come to the following concluiiontr. 


The expression for noon time being always *,*.*• 
And the Dinarda being 

We have 60 guddias + the Equation of time for Sun rising 
Add the whole Dina or duration of artificial day 

Time of Sun setting after Sun rise on the 2d Tye 


Time of conjunction after mean time of Sun rising on the Ist Tye 
5065 (present page) at Madras - • 

Equation of time, present page, subtract - ^ - 

» 

Time of true conjunction after true Sun rise on the 1st Tye A* Cal, 
5065 at Madras • ^ * * * 


•, V. F. 

75 0 0 

14 0 2L 


<ro 

50 

39 

28 

18 

42 

29 

9 

21 

st Tye 5065. 

6* 

V. 

p* 

53 

24 

46 


50 

39 

52 

34 

7 


% 


Result* of redtte-* 
tioiis of the 2d ron* 
jwneiion in the 
SoUf month Tye. 











Cuncluiion. 


( m ) 

CONCtUfrXONT. 


§L 


—- —i'«5C7 tuc j>uii Will enior nie ?»rgn macar 
l&t Civil day of Tye^ at Lancaj after Snn rr«c, at - 
Add Longitude in time * , ^ ^ 


The same at Madras after wertf* Sun rising 
ijubtract Lquatiorij p'receding page » 


Leares tbe time of conjunction at Madras 
after the Sun* vrtll have left the Sign Dhanus } and entered Macara v?. 


1 <?, 

T, 

1*, 

28 

s 

56 

f- 

47 

4 

28 

56 

0 


50 

30 

28 

5 

21 

52 

34 

7 

24 

28 

46 


. p Itu M;; ^ *>ppear, therefore, that »I.e S0C5th y.ar of th. Cali y„g will ha,o t^o and ono 

wdPJatKcT" «t Madras, as w.ll as at because the first conjunctioa under const 

dcratton will occur at that place ir 13^ before the Sun enter* the Sign Dhanus J, and the second 
^4^ 28' dOP after he has left it^ >vhicli wa« to be detca-’miiied. 

■Qbsiirvatiok. 

iDelalande complains somewhere, that although the science of AstronotRj' has appeared to the 
.greatest men of all ages a study worthy to be followed through life, ytt he was often compelled 
rto answer the following question Of wht^t use is Astronomy 

In the same manner, after having waded through a mass of theories and computations, the 
•seeming object of which was merely to determine two circumstances to which the Hindu Luni. 
solar accoont of time is subject, I expect l^t many a reader will ask “ Of what utility is .o 
“ Jong and fatiguing a research ;» especialf -since it has been observed that (with the only 
exception of the country called XiW«gono) the custom of Anting documents by the Tmfs, ha. 
long since been abrogated in all parts of India ; and -that oven there, a Lunksolur Tidhi is Lver 
proposed as a date, witljout annexing thereto the concurring Solar 7'hc%. 

To which I shall answer, as the J-rench Philosopher did,- that to do away an error widely 
diffused, and to remove ignorance from any post which has influence over the concerns of men, 
must be practically useful in all times and countries, VVhen several years ago I was called 
. upon to look into the Tellinga Kalendar, so little was its construction understood, that the best 
informed Gentlemen with whom I conversed, even some whd from inclination and habits were 
best acquainted with Hindu learning and usages, entertained a belief that I miglit invent some 
sort of perpetual Kalendar of the Siddhanta Chandra Mana, which would supersede the necessity 
of referring to the Native Sashas on any questioa of time, and answer all the common pur¬ 
poses of office. Nay, after the present Memoir had already assumed some consistency, a 
scientific friend Objected that it was rather a Tract on Hindu Astronomy than on the Kalen. 
/dar, and recalled, my attention to the original design of the research: Hut after a perusal of all 
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that he could collect on the same subject, he ultimately admitted (as I trust every person who 
has read with attention the preceding pages will) that any attempt to subject the contingencies 
of the Luai.solar years to any mechanical process, would be as hopeless a task as if it werO 
proposed to elicit the articles of the English Nautical Almanac, or French Connousance dcs 
TemSy by any other means than their regular computation* 

One point has therefore been gained ; namely, that of undeceiving sereral Gentlemen, well 
informed in other matters, on a subject respecting which they were much mistaken* 

Lastly, if it be at any time of public importance to fi* or expound dates according to Luni- 
solar account, having now disclosed the means by which these questions are resolved by the 
Native Sastras themselves, and (with the exception of a few particular contrivances invented by 
private Kalendar makers) the on(y ones that can answer the same end, I may be permitted to 
hope, that although the rules here given, be long and harassing in the extreme, yet the Key to the 
Siddhanta Chandra Mana has furnished an Instrument for Chronology which was hitherto 
unknown in this part of India, 




END OF THE SECOND MEMOIR. 
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1 iiE following Coinmcnfary on Vaviliila Cuchinna’s Hui^a and TableSj is inserted here^ 
rather as a Tract extremely remarkable, both for the singularity of the topics which it inrestigates, 
and for the ingenuity displayed in expounding them;, than as an instrument which is likely to 
prove serviceable to the main object of these Memoirs. Such documents should be kept on 
record, although they be seldom referred to; because they may lead into unexpected discoverief, 
and teach better than any series of precepts, how to unravel the manner of reasoning of a people 
who have freiiuently found their way to truth bypaths widely different t):om those usually followed 
by European philosophers. 

It may be said of this Tract, that presented by itself, it would throw but little light on the 
theories of Hindu Astronomy, The contrivance of an arbitrary Index for using the Tables of 
the Planets, and other Elements, is in particular, calculated to throw a veil over the problems to 
be resolved, w'hlch nothing short of-the penetration and perseverance of the scholiast who 
undertook the trying task of exploriag tliem could ever have removed. But I trust that those who 
have perused the two first Memoirs of the Kala Sankalita^ will find no difficulty in tracing back 
the rules contained in the following pages to their legitimate source. 
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RULES AND TABLES 

For computing the principal articles of the Hindu Luni-solar Kalendar for the Meridian 
of Lanca reducible to any other Meridian^ communicated to Scott^ Esq. by 
JosELA Baecarjosey of tkc Village of Satiaveram near Chkacole^ in the yea/r 
1797 . (^) 



1 * On the last day of the TelUnga year which ended on the 28th March 1797 at noon, 

4893 yean of the Cali yug expired, and also 1719 years of the aera of SalWahana: the Epoch 
from which the computations commence is the end of the 1220th year of the atra of Salirahana, or fpodi, 

499 years before the commencement of the present Telllnga year. 

2. To find the number of days elapsed from the giren Epoch to the beginning of the Tcllinga Ahar^oa frem 
year answering to the 28th March 1797 at noon. 
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It appeared on consideration 

, that the number 6172 foand by the Sd operation, is that of the 


{») The first part of this Tract refers to the XXX Vlllth, XXXIXth, XLtb, aoA JfLlst Tables, 
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Lutiar inouthf coiitMued fn 400 ywi; orwl tljtt-t th® nwber fouRtl by tlRJ 6tH operatioRjIf 

that of the number of day* In the wme period of years. The days divided by 7 sheir that 50037 
weeks had elapsed and four days over, and as the Epoch was on a Friday, the last day of the last 
Tellinga year fell on a Tuesday. From a consideration of the operations, I find that 385 years 
answer to 4705 Lunations, and that 7552 Lunations answer to 553015 natural days, without a 
i^emainder In either (jase. By combining these, it is found, that 5907550 year^ a ns w’cr exactly to 
35902054 mean Luuatipns, and alsio exactly to IQOl997430 natural days. 

It follows that one Zodiacal revolutipp of the Sun captains 12.3()8B315 mean Lunations ; that 
a mean year or Zodiacal revolution of the Sun contains 3(35.5588503 days, that is S65^ 15* Sl^' 
55 ” 96 as the Indians reckon, or 305'* 6“ 15' 45^ 18 as Europeans reckon ; that one mean 
Lunation contains 59,5305879 days, that i« 29^ 31* 50" 6.99, or 59" 15’* 44' 2.79 ; and that 
one mean Zodiacal revolution of the Moon.contains 57.3516747 days, that is 57" 19* 18^ 1.66 or 
57“ 7’‘ 43" 12'^ 66^ 

A Tidhi or the 30th part of a /Lvnatipri l? on a mediura egu^^ ip 04.9843529 of a day, or to 
59 * 3" 40” 53, so that 64 mean Tidliis arc nearly equpl to 63 days. It ,also appears that 84 
mean Lunations or Lunar months are nearly equal to 33 Sqiar months or 12th parts of the Sun’s 
revolution in the Zodiac. ,Since the last Tellinga year erKlcd 58th March 1797 N. S. or 17th 
March O. S. at noon,,and;sinpe 185563 days had elapsed from the Epoch to the^nd of last year, 
it follows that the Epoch answers to-Friday the 14th March 1598 ^ for 182263 days make 499 
Julian years, including 125 Bissextiles, and 3 days over. 

3. To find the mean time of the first Tidhi Padyami’s beginning, or in other words the mem 

^ime of new Moon. 

This is only a continuation ef the computation at the beginning of the‘last article ; by that the 
day of the new Moon was found, but this serves for finding the time of the day. 

The remainder left in The 4th'Operation of the 

last article is first reduced to sexagesimal parts, 
and joined to the remainder left in the 5thof>era. 
lion, of which it makes a part; os the quotient of 
the 5th operation is however subtractive inthe 6th, 
its remainder including the fractional part, is first 
subtracted from its divisor 64, and then the dif¬ 
ference reduced to lexagesimal fractions of a day. 
The result shews, that the time of the mean new 
Moon at the original Meridian, was the 57th March 
at 34* 43" 47” after noon. 
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The method here used for finding the allowance to bo made for the difference 
ofMeridian, isequiTalenttathis proportion. As the circumference of the Parallel 
of Latitude or 4800 yojOnas, is to a day or 60% so is 76 yojanas which we arc 
to the Eastward of the original Meridian, to 56' 


The time of mean new Moon is therefore considered to have happened at 
the place where we now are, at 35* 40’ after noon of the 27th’ March. 

N. B.-—It wai often long before I could discover the objects which the following operations* 
aimed at, and indeed I had gone thro’ the whole method and seen to what purposes the computed 
numbers were applied, before I could form any conjecture about what was intended. 

4. To find tlio number of mean Zodiacal revolutions of the Moon from the given Epoch to the 


beginning of the Telliiiga 

year answering to the 23lh March. 
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The number 182263 is that of the natural days from the Epoch to the beginning of the present* 
year, and when it had been discovered that the number ISOlldin the 3d operation was Nacshatras,- 
it was easy to find that the Moon is supposed to describe 556213 Nacahatras in 562870 daysexaetJy,, 
The mean time of the Moon’s describing one Naeshatra is therefore 1^0119139 or I* 0* 42’ 53* 39.. 
As 84 >racshatras answer nearly to 85 days, it follows that if ton small Arc expressed in Nuesha*- 
tras and sexagesimal parts, be added its 84th part, we have the time in which that Arc will be- 
described, by the Moon, expressed in days and sexagesimal parts. 

Having also discoTered that the quotient 6670 in the 3d operation is that of the Zodiacal 
revolutions, it is easy to see that the Moon is supposed to complete exactly 556243 Zodiacal revo* 
lations in 15197490 days; one Zod’acal revolution of the Moon is therefore equal to 27.32167410/ 
days, thatis^2r'‘ 19* W 62, or 27“ y” 43' 12* 65. 
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5. To find tlie Moon’s mean place in the Zodiac at the beginning of the year. 

The computations in the last article shewed that the Moon had completed 6670 Revolutionf 
and almost il6 Naeshatras orer. The remainders left in those operations, are here reduced to 
Sexagesimal fractions. 

^If the second divisor had* been 85, as In the 
last article, the quotient -would have been 
seiagosimal fractions of a Naeshatra ; but bj 
dividing by 84 instead of 85, and thereby iru 
creasing the quotient, one S4th part, U followi 
■from Athat was before remarked,.that instead of 
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the fraction of a Naeshatra, we get the time in 
which it is described. As this quotient ii 
subtractive, it shews tliat in 42* 4IMO’’the 
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Moon will complete the 26th Naeshatraat the 

original Meridian, and adding 56''15% (3) 

' 81()4 


^ifes43*'40’25*' for the time afternoon, at 


the place where we now are, of its completion. 
e. To find the number of mean peripds of Yogns from the given Epoch to the beginning of 
the present Tellinga year. 
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The number 1935S7 in the Sd operation being supposed, the Naeshatras which the sum of the 
mean motions of the Sun and Moon amount to in 182233 days, I find that the sum,of the mea,u 
motions pf the Sqn and Moon in 19808 days will be exactly 21039 Naeshatras. The mean 
time of a Yoga is therefore .9414896 of a day pr 56» 29"^P 7.5, and 17 mean Yogas^ nearly equfl 
. to 16 days. 

In 534816 days there will he .21039 mean re^^olntions or periods of all the 27 Yogas. 

7. To find the mean time when the 25th Yoga will end. 

JBy the last cornputation it appears that 24 ^ Yogas were completed and (he 25th begun. 
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Thf quotient 3 55 32 is properly subtractiTO 
from 2 the remainder in the second operation 
in the last qi;ticle, but the coRiplement of the 
M'hole to the former divisor 16 is here taken, 
because it is not the time since the 24th Yoga 
ended that is required, but the time until the 
end of the 25th Yoga. The dividing by 17 
instead, of 16 gives (he second quotient 49* SS'' 
SS** in time, to which adding 5T 15** on.account 
of Meridian distance, we get 50* 34'' 48^ for 
the mean time of the end of the 25th Yoga 
after noon. 

S. To find the number of Anomalislic revolutions of the Moon from the iSpoch to ^the 
beginning of the presentTellinga year, 

^The number 185160 on which Ihls computation is 
founded, appears to be that of theTidhii elapsed from 
the Epoch to the beginning of the year (art. 2, no. 4), 
and having "found out that the quotient 6615 must be 
that of the Anomalistic revolutions of the Moon, it 
follows (hat 105952 Tidhis are equal to 3785 Ano- 
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malUtic revolutions. One Anomalistic revolution of the Moon Is therefore equal to 27.9926024 
•q.'idhis, or 27.554600 natural days,.that is 27' 33* 16’ SS' 62.or 27' 13‘ 18' 87* 55*. 

9. 'fo find the Moon’s mean Anomaly, expressed in terms adapted to the Inde^ of the Ti#i 

Table, for the mean tlpie of new Moon, 

The first remainder in the last,computation is multiplied by 80, but the 

following fractions,are sexagesimal parts of it. The quotient thus found 

is joined to the second remainder in the last computation, and gives 15 

76 44 for.the.Indcx required. . 

Each unit in the first terra of this Index Is the , 84th part of one Ano. 

malistic revolution ofthe Moon, or 328th of a natural day. Each unit of the 

second term -being one 30th part of the first, is .041 of a natural day, or 

.246 of a guddia. To reduce guddias to the 24eth part of a guddia, multiply 

4X16 

■'by 4, and to the product add its 60th part. Thus if 15* be given, then 4X15 X ■ == 61j 
jind 61: is to 15:: as 1: to-216 nearly. The reason of this remark will appear hereafter. 
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10, To find the number of Anomalistic reYolutions of the Sun from the Epoch to the beginning 
of this year. 

From this computation I find that 6719 
Anomalistic revolutions ef the Sun are 
supposed equal to 2112^1210 Tidhis, so 
that one Anomalistic retolution must be 
371.0048714 Tidhis or S65.25S793S natu. 
ral days; that is 365** 15® 3V 39^ 4fi or 
365“ 6^ ir 39^ 78\ 

11, To find the Sun’s mean Anomaly for the meai)^ time of new Moon expressed in terms 
adapted to (he Index of the Solar Table. 

The quotient i» subtracted from the second remainder in the last com^ 

putation, and leaves 90 2 59 for the Index required. 

Each unit in the first term of this Index being the 37Ist part of one 

Anomalistic revolution of the Sun, or .9845 of a natural day; each unit 

of the second term will be .09845 of a day or 5,907 guddias. To reduce 

guddias to the scruples of time expressed by the second term of the Index, 

difide by 6, and to the quotient add its 00th part. Thus if 18® be given,. 
18 

then -t| X === 5:902 to 1 nearly. 

12 , To find the Index to the Naeshatra Table for the mean time of the Moon’s completing the 
2 filh Naeshatra* 
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new Moon (3) which 


S2 33 33 shews the former to be 

gg 0^ 231’ later than the latter. Multiply this difference by 4 and to the product add its 60th 
part (9), which gives 32 34 neatly for the increase answering to that time. 

To the Index of the Tidhi Table for the mean time of new Moon (9\ add the Increase time 
found, and it gives the Index of the Tidhi Table for (he time of the Moon’s completing the 26th 
Naeshatra 16 29 18, 

The Index of the Tidhi Table being expressed in 84th parts of the circumference of a Circle, 
and the Index to the Naeshatra Table being expressed in SOth parts of the same, the Index of the 
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fcrnncTmust be dimimshcd four Sltb parts, or one 21st part, in order to adapt it to the latter 
Table. 

This correction being made, gires 15 4(5 58 for the Index to the Nacshatra Table at the givea the 

^ ^ tra I able 13 4o da. 

time, 

13; To find the Index to the Yoga Table for the mean time of the end of the 25th Yoga, or for To “f 

50g S4>r 48i» after noon (7). 11 9 U. 

This computation is the samo 
in principle with the last, only 
that as the Index to the Tidht 
Table is expressed in 84tt 
parts of the circumference, 
dO 38 Index to the Yoga 

Table in 86lh parts of the same, the Index of the former must be augmented two 84th parts, or 
one 42d part, in order to adapt it to the latter Table. 

14. The four Tables made use of in this method, are next to be considered’. 

The XXXYll th, or Tidhi Table, answers to an Anomalistic rerolution of the Moon, and as Table XXXVU 
its Index increases to 84, each unit thereof is nearly one third of a Tidhi, there being 27.992d 
Tidhis ill an Anomalistic revolution (8). For cachTidhi, therefore, the Index to this fable must be 
in(!:rGased 3 0 4. The 6rst column after the Index seems to be that of the Moon’s Equation converted 
into time by the following proportion, viz, .as the Moon’s true diurnal motion minus the Sun’s mean 
diurnal motion, is to the Moon’s Equation expressed iu degrees, &.c. so is 60g or a natural day to' 
the Equation inserted in the Table. The last column seems to be that of the true diurnal raotioo) 
of the Moon minus the mean diurnal motion of the Sun expressed in degrees, &c. 

The XXX , or Naeshatra Table, answers also to an Anomalistic revolution of the Moon, Table XXX 
and as its Index increases to 80, each unit thereof, is nearly one third of the time in which the Moon 
describes a N'acsltatra. Hence, as an Anomalistic revolution or 27'* 55 44 (8), is to 80, so is the 
time of describing a Naeshatra or 1\0H91 (4) to 2.9379 or 2 75 2, the increase of the Index of 
this Table answering to one mean Naeshatra. The other column seem® to be that of the Moon’s 
Equation converted into time by this proportion, viz. as^ the Mona’s true diurnal motion, is to her 
Equation espressed in degrees, so is 60s, to the Equation inserted in this column. 

The or Yoga Table, answers still to an Anomalistic revolution of the Moon, and as its Tabic X 

Index increases to 85, each unit thereof answers to one third nearly of the time of a mean Yoga, 

Hence 27** 55 4d, is to 86, as the time of a Yoga, or ,94149 (6), to 2.9383 or 2 75 4, the increase 
of the lodexfor .one Yoga. The first columa after the Index seems to be that of tlie Moon’s Equation 
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cbnwrfed Into time, by tbe following proportion, viz. a* th<S Moon’s fro* diurnil mbtion plus ibft 
mean diurnal motion of the Sun, is to the Moon’s Equation expressed in degrees, &c,, so is 6ps to 
the Equation inserted. The last coldnin appears to b4 that of the true dinrnal riiotion of the Moon 
plus the mean diurnal motion of the Sun. 

The XL stj or Solar Table, answers to art Anomalistic revolution of the Sun, atid as it increases 
to 371, each Unit thereof answers nearly to one Tidlii. The first column after the Index seems to 
be that of the Sun’s Equation expressed ih degrees, &c. (in the original it was expressed in seconds), 
but by the mannerln which it is use<l, tbe Sun’s Anomaly seems to be reckoned from the Perigeft 
and not the Apogee. The last column is that of tlie semi-diurnal Arcs expressed in time, 

16. To find the true time of new Moon, or of the beginning of the first Tidhi Padyami. 

(15 76 44) RefertotheTidhiTable withlheIndexbeforefound(9),andtakeoutthecprres- 

??? ponding numbers, with the proportional parts. 
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The Lunar Equation being addUiTej the Index to the Solar Table before found 
(11) requirejanaugmentationproportioned thereto. Diride therefore the Lunar 
Equation by 0, and to the quotient add its 60th part, which gives the cor- 
trectiort to be added/to the Index to the Solar Table before found* 

50 7 1 

-(90 7 1) With the Index thus corrected, refer to the Solar Table^ and take out the corres- 

2® 10^ ^8" 

14g 44v ponding numbers from both columns. 

710)7823(11 Diftde the Sun’s Equation expressed ih seconds, by the luimber taken out of the 
last column of the Tidhi Table expressed in minutes, (they arc so inserted in the 

IS 4 ■ . 

60 original .Tables) and the quotient is guddias and viguddias of time. In other 
)780C1 say, as the Moon’s diurnal motion from the Sun, is to 60g, so is the Arc 

expressed by the Sun’s Equation^ to the firae in which it will be described. 

Ort 36g 40V To the mean time of new Moon (3), add the Lunar Equation, and also the Solar 

Equation reduced to time,'iind the sum shews the true time of new Moon to 

fall on the 28th March at lOg 30r after noon, and by adding the semi-diurnal 
Arc, that it fell oB the 28lh March at 21g l4v after Sun rise, 

1 21 14 

18. To find the true time of the end of the 26th Naeshatra, or the beginning of the 27th 
named Revati, 

(15 46 68) Refer to the Naeshatra Table with the Index before found (12), and take out 

9^ the correspdnding Equation. ’ . . . v 
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1 1 1 
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14 44 










1 5 49 

0 l4 44 

1 20 33 
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To the mean time add this Equation, and also the semi-diurnal Arc, which shews 
that the 27th Nacshatra began on the 28th March at 5s 49^ after noon, or at 
20s 33^^ after Sun rise. 


§L 


17. To find the true time of the end of the SStli Yoga, or beginning of the 26th named Indra, ^S*^ihr23th 
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835)7825(9 
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310 
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Refer t6 the Yoga Table with the Index before found (13), and take out the 
corresponding number including the proportional parts. 

The Index to the Solar Table is here rtot only to be augmented on account 

of the Lutiar Equation, but also on account of the difference betw^een the 

5 57 mean time of new Moon (3) and the mean time of the Yoga, or for 358 42^ 
5 

^ in all; and the correction found by article 11 is to be added in the present 
instance, to the Index to the Solar Table before found. 

Refer to the Solar Table with the Index thos corrected, and takeout the corres¬ 
ponding Equation. 

Divide the Sun’s Equation expressed in seconds, by the last number taken out 
of the Yoga Table expressed in minutes, as in article 15th; or lay, us the 


)1860o'(22 diurnal motions of the Sun and Moon, is to 60g, so is the Sun’s 


18370 

0 50 34 
0 20 ' 47 

1l 11 24 

0 9 22 

59 

0 14 44 


Equation to the time corresponding. 

To’the Mean time of the Yoga (7), add the Lunar Equation, and from the sum 
subtract the time answering to the Solar Equation. Add also the semi-diurnal 
Arc, and the result shews that the 26th Yoga began on the 28th March at 
is 59v after noon, or at 16fi 43v after Sun rise. 


1 16 43 

18. To find the Carna for the beginning of the year. Cariin in 

30 Thirty Tidhis having elapsed since the preceding new Moon, multiply this number 

2 

_ by 2, because a Carna is half a Tidhi; and subtract one from the product, because 

the first Carna begins in the middle of the first Tidhi, As 59 Camas have passed since 
the scries began, divide this number by 7, and the quotient 8 shews that so many 
complete series of the seven ordinary Camas have passed, and the remainder, that 
three of the four extraordinary Carnas are also past. The last of the eleven Camas, or 


• 60 
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the fourfh extraordinary Carna begins with the first Tidhi^ or at SI* 14^ after Sun rise on the 28th 
March, as already found (15).. 

19. To find the mean time of the beginning of the 2d Tidhi^ 28th Nacshatra and 27th Yoga; 
or end of the 1st Tidhi, 27th Nacshatra and 26th Yoga. 
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This is simply to add the mean time of one Tidhi, one Nacshatra and one Yoga (2, 4 and 6) 
to the mean time of the beginning of the last Tidhi, Nacshatra and Yoga (3, 6 and 7). 

20. To find the Indices of the Tidhi, Solar, Nacshatra and Yoga Tables, for the time of the 
beginning of the 2d Tidhi, 28th Nacshatra and 27th Yoga. 



Tidhi. 


NacHhntra, 


Yosca. 



Solar. 
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76 

44 
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To the Indices before found (9, 11, 12 and IS) add the increase of each respectirely, for one 
Tidhi, one Nacshatra, and one Yoga (14). 

21. To find the true time of the beginning of the 2d Tidhi. 


1« 

(18 76 48) 


«. V, 
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ir y 
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«. r. 

6;‘J4 47(4 8 
•iA 4 8 4 
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)34620(48 

34800 


(So 

n. e, ▼. 
0 34 43 
0 24 47 
0 10 48 

1 10 18 
0 14 44 

1 25 2 


The 2d Tidhi begins therefore on tlic 29th March or Ist day of the Tellinga jrear, at lOg 18» 
after noon or 25« 2^ after Sun ri^e. 

22. To find the true time when the 28th Nacshatra begins. 

(18 42 0) 


2o 
o. o. 
0 44 
0 22 


r. 

23 
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o. 

22 


T. 

59 


7 22 
14 44 


It begins therefore on the 29th March at 7s 22v after nooa 
or 22^ 6v after Sun rise. 
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23^; To find the true time when the 27th Toga begins# 
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28 5 42 

The 27th Yoga begins therefore, on the 29th March at 13^ 58'* after.San rise*. 

24. To find the Carna,. 

A Carna being half a Tidhl, the computation of the former diflers in nothing from the com¬ 
putation of the latter ; only that instead of adrancing by a mean Tidhi at a time, as in art, 19, 
no. 1, we muftt only advance by half a mean Tidhi at a time. 

In the present instance, it need only be observed that the 2d Carna begins with the 2d Tidhi-- 

25. To find the Wurjurn next after thf new Mootk 

From the time when the 2Sth Naeshatra begins (22), 

subtract the time when the 27th begins (16), and the 
difference S3’ is the time in which the Moon dtes- 
cribes the'27th Nacihatra: then say, as I'* or 60% h io 
the time of the Moon’s describing it, so is 30» the 
I>rova of the 27th Naeshafra to the time of the Moon’s 
♦ describing that Arc, viz, 30* 46''. 

To the time thus found, add the time of the Moon’s entering the 27th Naeshatra ; which shews 
that the Wurjum began 51' 19’ after Sun rise, and subtracting double the semi-diurnal Arc, that 
it began 21' 51’ after Sun set. 

The Thyajuni or continuance of the Wurjum, is reckoned to. be 4' of “time*. 
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f.poeli or Vavilala 
Cuchinna’s Kulet 
aod Tablet). 


Mean place of the 
Fliinets on the last 
day of the 4399f(i 
year »f the Cali yug, 
culled their JJruva, 


Motion of the Apsi. 
dcs. 


PART II. 



Method of computing the mean and true places of^the Planets zn the ISodiac^ ht/ 

means of Astronomical Tables* 

1. No Tables are made use of in the Surriali Siddhantaj but modern Astronomers often make 
use of Tables, and as I hare been told that Vavilala CucMnna^n Tables agree yery well with the 
Rules given In the Surriah Siddhanta, 1 shall insert them here, according to tlie copy which X 
obtained. 

Xt has alroad/been observed, that those who use these Tables commence their computations 
from noon of the last day of the 439'9th.year of the vCali yug, for which Epoch, Vavilala has 
given theDruvas or mean places of the Planets, and their higher Apsides.(*) T have no doubt 
that he gave the places of the ascending Nodes for the same time, but as I did not obtain this 
information from my Instructor,,! endeavoured to supply it otherwise. Indeed the person from 
whom I procured a copy, did not know tht use of the last column of the Tables for the Annual 
Equations of the Planets, which [ found to be the Chila Carnn, and necessary, (according to the 
method taught in tlieSurrinh Siddhanta,) for finding the Latitudes of the Planets. 

2, Druvas or mean places of the Planets, thoir Apsides, and Nodes, for ooonof the last day 
of the 4399th year of t}ie:Cali yug. 
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The motion of the Apsides of the Planets was stated to meas follows: Sun’s Apogee P in 
517 years. Mars’ Apsis P in 980 years. Mercury’s do. P in 544years. Jupiter’s do. I'in 222 
years. ,Venus’ do. in 374 year?. Saturn’s do. P in 5128 years. 


(*) Vide Appendix at the end of the Note. 

(+) The Moon’i Apogee and Node are subject to a Bljah or correction of 4 rcrolationiiu a Maba yng, a. was 
.hewn in (he Second Memoir, Part II ; but the Tellinja Astronomer* do not seem to make ue of It. This Bijah, 
with its ZIfuvo, 'will be found in Table XXII, 
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The motion of th» Nodes, according to the rukij given in theSuiTiah Suldhanta, may be stated 
as follows : Mars’ Node V in 935 years. Mercury’s do» 1'in 410 years. Jupiter’s do. in 
1149years. Venus’do, V in 222 years. Saturn’s do. rin302year8. It is to be remembered, 
that all the Nodes are supposed to hare a retrograde motion. 

In finding the Ayananaa, or distance between the yernul Equinoctial point and beginning of 
Mesha TT, at a particular time; it is only to be remembered, that these points are supposed to 
have been coiacident at the expiration of the 3600th year of the Cali yug, and that the Equinoc¬ 
tial points have a retrograde motion at the rate of 54' in one Sydereal year. To find the Ayanansa, 
therefore, for the end of the 4899th year of the Cali yug, we have 4899 — 3600 = 1299, and 
1299x5,1' =19** 29’ 6^', which is but little different from the Ayanansa for the same period found 
by the former method. 

3. A. To find the mean place of the Sun, for the mean time of midnight, at (he beginning of 
the 4900th year of the Cali yug, under the meridian of Lanca, From the expired years 
4899 of the Cali yug, subtract 4399 years (6 3), and find the number of days contained in the 
4399 difference, which is 182618 Then the Sun’s mean motion for this number of days, 

500 will be found by the Table, as follows: 


The Sun’s mean motion in 182618 daj^s, is therefore found 
to be IV 18"^ 47' 8^ 
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Cali yug, to which adding half the Sun’s diurnal motion, we get his mean 
4 43 16 place for midnight, or the beginning of the 4900th year of the Cali yug. 

B. To find the place of the Sun’s Apogee for the beginning of the 4900th year of the Cali yug, 

l'X500 


Ab the Sun’i Apogee moves at the rate of T in 517 years (3), we have 
motion in 500 years. 


: 58" for its 


(*) The manner finding the Index to Vavilala Cuchinna’s Tables was given at Part III, Article 2 of the 2(1 
IMetnoir. In the present case it will be 

I. —- 184 Adigah moHths, and 12 X oOO 4 . 184 6184, 


180000 

TT 6270563 X (5184-3875864 
13358334 


2002 CshayaTidhii,and 30 X 6184—2902=* 182618 Bhumi savan days, the 


Motion of the Nodes, 


The Ayanansa. 


The Sun, Table XX, 
mean Elements, 


Sun's mean motion 
from Epoch,Index to 
Solar Table. 


Sun’s mean place at 
Laiica for moan mid¬ 
night at Lancd, 


Index sought. 












Place of the Suu’u 
Apogee. 


True or apparcat 
Klemcnte* 


Tabic XXII. 


Sun'i true place for 
mcau 


Sun's true place apd 
true midnight Area 
BhagabaU. 

Sun’s mean diurnal 
Hu»Hon 59' S", 

Table XXH. 


The Moon, Table 
XXI, Dieaii 
Elements. 


Index, 


Moon’s mean place. 
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• •r » To the Drura or place of the Sun’i Apogee tt the Epoch, add the motion 

S 17 Id 19 Apogee in 500 years, and this glres the place of his Apogee at the 


2 17 17 17 time required. 

C. Giren the Sun’s mean place ll* 4* 43', and the place of his Apogee V 17" 17'; to find his 
true place, 

lo With the Argument 3’ 12* 34' refer to the Sun’i Anomalistic Table (5) 
and take out the corresponding Equation + 2 7, 

To the Sun’s mean place for the mean time of midnight, apply the Equation 
'with Its proper Sign, and it gifcs his true place for the mean time of midnight.- 

20 For the Area Bhasabala, take the 385th part of Ms Equation + -ggj- = 20", which, 
being less than 1', is here neglected^ 

D, Given the Sun’s mean diurnal motion B* ; to find hii true diurnal motion. 

The Tabular increase of the Sun’s Equation for 3" 45' answering to the Argument 3’ 12* S4' 

1'53% hence »s the Equation sought. 
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The Sun being nearer his Perigee than his Apogee, the Equationr is additife. 


59 38 

4. A, To find the mean place of the Moon, as also of her Apogee and Node, for the beginning 
of the 4900th year of the Cali yug, and Meridian of Lanca. 

First find'the mbtion of each respectively for 1826IS days, and then add the Drums (6 3).. 
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Place at midnight - 11 H 
B. Given the Moon’s mean place, and the place of her Apogee ; to find her true place. 


C 


I) Tlic Bijak of 4 revolutions in a Maha yug, aridUive^ h here omitted, as already noticed^ 
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To tlie Moon’s mean placo for the mean time of midwJght, add tb# 

27th part of the Sun’s Equation Bhagabala; AreaBhagibala, 

and it gifes the Moon’s mean place for the apparent time of raidnighe. 

2® With the Argnment 11* 4* 2S', refer to the Lunar Table, and take 

out the corresponding Equation 2* 11'. 

From the Moon’s mean place corrected, subtract the Equation thus found, 


Tttbk xxin. 


True or apparent 
£icuiei)t8« 


Moon’s true place. 


C. Given tli« Moon’s mean diurnal motion 13" Icy 35% and her diurnal motion from her 
Apogee ; to find her true diurnal motion. 

The increase of the Moon’s Equation for 3" 45' answering to the Argument 11* 4* 28% is 
a. .... >3" 3' 54“ X i6:j r 


Table XXIU. 


13' 4'; and 

13" 10' 35* 

1 2 58 


_ _ _ _ 1’ 2' 50", the Equation sought. 

' s Ay ^ 

This Equation, in the present instance if to be fubtracted from the mean 

^ ^ motion* 

12 7 $9 

D. To find the Moon’S Utitade for the time giYen. 

1 V 9* 22' From the Moon’s true place, subtract that of her Node, to get the Argu- 

t 20 12 

-...-- gjne ^ijich is 3247' and the Sine of 4* 30' the inclination of 

9 19 10 * 

the Moon’s Orbit, is 270', so that - 252'is the Sine of the Moon’s Latitude and 

4* 12' the Latitude sought, which is South in the present example. 

Twe Peanets. 

A. To find the mean place of Mars for the beginning of the 4900tli year of the Cali yug. 

^80000 " 6 11 S3 ^1 Mars’ mean motion for 182618 days add the Drum 

2000 - 10 28 2 19 33'23", and half his mean diurnal motion (6 8; 

aOO . 10 14 24 42 

10 0 5 14 25 oM 5' 43", which cives 7’18° 13'26" for his mean place at 

8.0 4 11 82 ' ** 

___ .. ---- midnight, at the time given* 

182618 - 9 25 22 15 

B. To find the place of Mars’ Apsis end Node for the same time. 


Moon’s Latitude. 


Mars, Table XLI 

Aharaatifi from the 
Bpocii ur Index. 


Mars’ , Tiienu place 
nt midnight at Lau. 
ca. 


y y 500 


n SO’ for its HU Aphelion. 


Since Mars.’ Apsis moves at the rate of 1' in 980 years (3), we have 

motion in 500 years, and this added to the Druva (6 3), gives 4’ 2* 10 35" for its place at the 
time given. 

1 'X^OO" 

Aud since Mars’ Node raorej at the rate of 1' in CSS years (3), we hare -5^ = 32* for Hb Node. 
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For his true dtarnal 
motion. 
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Its mfltton In 500 yetn, v’Meli niWrafted (bpctiuso tlie Node* mw rftrojjfRfV) from the Druta 
(3J, giTos V lO” 3' 10^ for its .place at the beginning of the 49D0tb year of the Call yug, 

C, Given Mars’mean place, the place of his Apsis, and the Sun’s mean place; to find the 
true place, 

l‘> To the San’s mean place apply the 3^5th part of his 'Equation before found, and to Mars’ 
mean place apply the 687th part of the Sun’s Equation for the Area Bhagabala; but as these 
correclions are each of them less than 1', they are omitted* 


From the Sun’s mean place, subtract that of Mars, both corrected as above, 
and with this Argument take out the Equation -f- 37* 8' from Mars’ Annual 
Table, and apply one half of this to bis mean place once corrected, to get it 
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So From the place of Mars’ Apsis, subtract his place rtoco corrected, and 
with this Argument take out the Equation 10 20, and apply the half of this to his 
10 place twice corrected, to get his mean place tltric€ corrected. 


4o From the place of Mars’ Apsis, subtract his place thrice corrected, and 
8 26 with this Argument take out the Equation 10* 45' from the Anomalistic Table, 


place* 


IV 
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4* 4f 
7 28 
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27 
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15 

28 

10 


8 la 38 


5<j From the Sun’s mean place corrected by the Area Bhagabala, subtract 
Mars’ Heliocentric place, and with this Argument take out the Equation 
-f- 1* 9* ICf from the Annual Table, which apply to Mars’ Heliocentric 
place, in x)rder to get his true Geocentric place^ 


D, Given Mars’ mean, to find his true diurnal motion, 

3433 From the Chila carna answering to the Argument S* 16* 30', subtract the 

-- Radius, From the Sun’s mean diurnal motion, subtract that of Mars, 

83 ^ 
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53 8 

Then half the Equation — SO'*’ Is to be added to, or subtracted from 

27 42 

31 “S Wars’ mean diurnal motion, according ns the Cliila rarna is greater or less than the 

20 Radius, in order to get his diurnal motion once corrected. 

?i 40 

31' 46* 

+ 1 29 

33 if 


31' 26* 
+ 2 21 

I 3 If 


S43S' 

3124 

"ili 

69' 8* 

S3 47 


Z« The increase of the Anomalistic Equation for 3* 45' when the Argument i» 
8« 3* 16' is 21'; and half the Equation —= 2' 68’ being added to the 
diurnal motion oitce corrected, gives it iwece corrected. 

30 The increase of Mars’ Anomalistic Equation for 3* 46' when the Argument 
Is 8s 8' 26', is 16; and the Equation —— = 2' $1* being applied to 
Mm’ meaa diurnal motion^ give* his diurnal motion corrected. 

4j Take the diflerence between the Radius and Chila carna answering to 3s 27’ US', 
From the Sun’s mean diurnal motion, subtract that of Mars i/tnee corrected, 

21 f y 514' 

Then is -the Equation r: 2' 33* to be applied to Mara’ diurnal 

motion thrice corrected, to get his true diurnal motion# 


25 21 

S’3 47 
2 33 

31 U 

E. To find Mars’ Latitude from the foregoing data. 

To tlie mean place of Mars’ Node (B), add the annual Equation (C, no. 6), 
which gives its corrected place. 

From Mars’ true place (C, no. 5), .ubtract the corrected place of his Node, 
and the Sine of the difference is 15 5', Mars’ greatest apparent I.atitude being 

1” 30', its Sine is 90', and the Chila carna is 3124' (D, no. 4). Hence - ^ — 4 '(he iJm. 
tude sought, which in the present example is North. 

A, To find the mean place of Mercuiy for the beginning of the 4900th year of the Cali yog. 

100000 - 9* T* 4H' 16* 'fo iV/crenrj/V mean motion for 182618 days, add the Druva 

80000 • 4 25 26 37 . ^ ux, j^rura. 

2000 . 8 24 38 10 (0 3) 10* 26* 48^ 9* and half his mean diurnal motfon 2® 2'46* 

600 . 9 25 23 27 , 

^2 * ! in 47'7* for his mean place at midnight at the 

8 • 1 2 44 19 

iiiois . 11 0~£6 if time given. 


1» 

1 

10* 

9 

3' 

10 

2 

19 

IS 

8’ 

16* 

38' 

2 

19 

13 

V' 

“27 

25 


Once corrected, 

Part % 

Twice corrected. 

Part 2. 

Thrice corrected. 
Part 3# 


True diurnal mo* 
tion. 

For ff Latitude, 
Part 2. 

Node corrected. 

Table XXX. 

<J true Latitude. 

Merrnry, Table 
XLll. 

His mean place at 
midnight at Lanca, 



















For Ms Aphelion 
aud Node, 


For y V <rae place. 


Sub’* mean place 
once corrected, 

XLII, Part 3. 

Twice corrected. 

Part S, 

Thrice corrected. 


Sun's place four 
times corrected. 


XpT, Part S. 

^ ’» true Geocentric 
place. 
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B. To And the place of Mercur)'*s Apsis and Node for the same period, 

1 ^ Vv 5t)0 

Since Mercury's Apsis moves 1' in 514 years, we have (0 3) — z:z55^ for its motion InSOO 

years, and this added to the Druva, gives 7* 10® 28' 12^ for its place at the given period, and 

ji ^ ^00 

since his Node moves V in 410 years ——= 1' 13'^ is its motion in 500 years ; and this 

subtracted from (he Druva, gives 0* 20® 40' 5for its place at the time required, 

C. Given Mercury’s mean place, the place of his Apsis, and the Sun’s mean place; to find 
Mercury’s true place. 

10 Find the Area Bhagabala for (he Sun as before, and to Mercury^s mean place add the 88th 
2” 7' 

part of the Sun’s Equation 4* which gives 9 ^ 29“ 48' for his mean place once 

2 c From Mercur^^s mean place, subtract that of the Sun, both once 
corrected, and with this Argument take out the Equation 9® 11' fjom the 
Annual Table, one half of which applied to the Sun’s place once corrected, 
gives it izoice corrected. 

So From the place of Mercury’s Apsis subtract the Sun’s place fzcice 
corrected, and with this Argument take the Equation 4® 14' from (ho Ano¬ 
malistic Table, one half of which applied to the Sun’s place twice corrected, 
gives it thrke corrected, 

4o From the place of Mercury’s Apsis, subtract the Sun’s place thrice 
corrected, and with this Argument take the Equation 4* 16' from the Ano¬ 
malistic Tabic, and this applied to the Sun’s place corrected, gives the 
fourth correction of the Sun’s place# 

5o From Mercury’s place once corrected, subtract the Sun’s place/o?/r 
timet corrected, and with this Argument take the Equation 8® 6' fiom the 
Annual Table, and this applied to the Sun’s pUce four times corrected, gives 
Mercury’s true Geocentric placo, 

D. Given Mercury’s mean, to find his true diurnal motioB, 


corrected. 


9* 

29“ 

48' 

11 

4 

43 

10 

25 

5 

a 

4 

43 


4 

36 

11 

0 

7 

7 

10 

28 

a 

0 

7 

8 

10 

21 

11 

0 

7 


2 

7 

io 

28 

0 

7 

10 

28 

10 

28 

0 

8 

12 

, 28 

11 

4 

43 


4 

16 

a 

. 0 

27 

9 

29 

48 

a 

0 

27 ^ 

10 

29 

21 

a 

0 

27 


8 

6 

10 

22 

21 


aflis diufual motion, 












453S 

343S 

1095 


4 

5 

32 


59 

8 

3 

6 

2i 

0 

59 

8 


.f 22 

SI 

1 

n 


1 * 

21' 

39’ 

+ 

1 

6 

1 

22 

45 

C8 

59' 

8^ 


1 

50 

1 

0 

5S 
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to Fram tbe Chila carna aoiwering to the Argument 10’ ^5* 5', subtract the 
Radius. 

From Mercury’s mean diurnal motioDj subtract that of the Sun. 


457^ 

ins 


Then half the Equation - . ==: 45' is to be applied to the 

Sun’s mean diurnal raotion, in order to get the diurnal motion otictf corrected. 
20 The increase of Mercury’s Anomalistic Equation, when the Argu* 

ment is 8’ 10" 21', being 6", for one Pinda or 3" 45’, half the Equation 

=r= 2 11 is applied to the mean motion once corrected, to get it 
twice corrected. 

3o The increase of the xVnoroaliatic Equation for 3* 45' when the Argument 

is S* 12'" 28', being 5% the Equation ^ = 1 SO applied to the 

Sum’s mean diurnal motion, gWes it ihrke corrected. 


4o From the Chila carna answering to the Argumtut 10’ 29* 22^ subtract the 
1131 Radius. 

From Mercury’s mean diurnal motion, subtract the Sun’s thrice corrected. 
Then die Equation 47 ' arpH^d <<>‘h® Sun’s diurnal 


4* 5' 

32' 

1 0 

53 

$ 4 

34 

1* O' 

58* 

4- 45 

47 

"l 4(3 

~5^ 

E. To find M 

O’ 20* 

41' 

4 

10 

"o at 


9’ 29* 

48' 

0 24 

67 

9 4 

51 

120' y St 

95'_ 

4.>I4 


motion three times corrected, girea Mercury’s true diurnal motion. 

Icrcury’s Latitude from the same data. 

To the mean place of Mercury’s Node, add the Anomalistic Equation (C, 

no. 4^5 which gives the Node’s place corrected* 

From Mercury’s mean Heliocentric place, subtract the corrected place of 
his Node, and the Sine of the difference is 3425'. Mercury’s greatest apparent 
Latitude being 2", Us Sine is 120', aid the Chila carna 4572 (D, no. 4). Hence 
90' gives 1* 30' for the Latitude sought, which in this example is South. 

]yoTE_The true places of Jupiter and are computed in the same mnnnor^ mufatis 

mutandis^ with that of the Planet Mars, and the true place oi Venus is computed like that of 
Mercury; so that it is needless to add more examples. 

A. To and JupiteVs mean place for the beginning of the 4500th year of the Culi yug. 

To Jupiter’s mean motion for 182618 days, add (he 
Druva. 10’ 15* 45' 16% and half the diurnal motion 2' 29% 
w hich gires 0’ 10’ 4i' l' for his mean place at midnight at 
the time given# 


100000 

0’ 

29" 

SS' 

S'' 

80000 

6 

17 

42 

27 

2000 

5 

16 

11 

34 

eoo 

1 

19 

61 

23 

10 

0 

0 

4V 

51 

8 

0 

0 

39 

53 

182613 

X 

24 

53 

X5 




Pari $, 


Once corrected. 


Twice cerrected. 
Part 2. 

Tlirice corrected. 
Part 3« 


9 ’i true diurnal 
uiution. 


For h!s latitude. 
His Node corrected* 

Table XXT. 

XL!I, Parts. 

5’s true LatUude* 

The Elements of 
and computed 
like those of ^ j 
tliose of ^ like 9 ’»* 


Jnpiter, Tabl« 
XL IV. 


XudeT. 

1 / ’s mean Ilcliocen- 
Uic place. 
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His ApheUoii* 


His Nodt, 

Venus, Table XL W 

Inder, 

Mean place at mid* 
nlfbt ut Lauca* 

Her Aphelion* 

Her Node* 

Saturn, Table 
XLV^ 


Index. 

Hii mean place at 
midnight at Lanca. 


His Aphelionit 

His Node. 

Area Bhagabalns of 
the respective Pla* 
oeUt 


Sl 


B* To find the place of Jopiter’8 Apsis and Kode for the same period, 

] X ^111^ 

Since Jupiter’s Apsis moves V in 1222 years, we have ^ 2' 15^ for Its motion in 500 

years, and this added to the Druva gives 5* 21* 22^ 3^ for its place at the given period. 

And since his Node moves 1' in 1149 years, 1 X 500=26'*' is its motion in 500 years, which 
subtracted from the Druva gives 2* 19* 40' 9* for its place at the timo required, 

A. To find the mean place of Fenus for the beginning of the 4900th year of the Cali yiig. 

To Venus’ mean motion for 1S2618 days, add the Druva 
(6 3) 8» 22* 20' 19", and half her mean diurnal motion 48' 4", 
which gives 5' 13* 64' 36" for her mean place at midnight at 
the time given* 


lOOOOO 

0 

14 

38 

22 

80000 

0 

11 

42 

4t 

2000 

10 

24 

17 

34 

600 

8 

1 

17 

16 

10 

0 

16 

1 

17 

8 

0 

12 

49 

2 

182618 

8 

20 

46 

13 


B. To find the mean place of Venus’ Apsis and Node for the same period. 


374 


1 ' 20" for its motion in 500 


Since Venus’ Apsis moves 1' in 374 years, we have 

years, and this added to the Druva gives 2’ 19* 62' 6" for its place at the given period. 

1 X 699 

And since'her Node moves I' in 222 years, ~ = 2' 16" is its motion in 600 years, and 

ibis subtracted from the Druva gives 1’ 29* 39' 41" for its place at the time required. 

ice for the beginning of the 4900th year of the Cali yug. 

To Saturn’s mean motion for 1S2618 days, add the Druva 
2’ 28“ 63' 32", and half his diurnal motion 1' 0", which gives 
2* 13* 31' 42" for his mean place at midnight at the time 
given* 


A. 'I 

'o find SaturnU mean 

100000 

3 

13 

56 

51 

80000 

6 

5 

8 

40 

2000 

2 

6 

52 

43 

600 

0 

20 

3 

49 

10 

0 

0 

20 

4 

8 

0 

0 

16 

3 

me 18 

11 

16 

37 

10 


B. To find the place of Saturn’s Apsis and Node for the same period. 


Since Saturn’s Apsis moves 1' in 5128 years, we have 


LA.*™ 


5" for its motion in 600 


years, and this added to the Druva gives 7’ 26* 37' 32" for its place at the time required. 

1*' X 500 

And since his Node moves 1'in 502 years, — =:= 1' 89" is its motion in 500 years, which 
subtracted from the Druva gives 3* 10* 22' 0" for its place at the time required. 

In using this method, the Area Bhagabala for Jupiter is supposed to be the43S4th part of the 
Sun\^ Equation; that for Venus the 698th part, and that for the 10800th part of the 

Su7i's Equation. 

These contractions are easily deduced from what was explained in the former section, it being 
only necessary to divide 300’ by the mean diurnal motion of the Planet. 
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PART III. 


ilETTfOO of conipulitig the Declination^ Ascension, Amplitude, S,'C. of the Planets, 

S{C> SfC. A frJig/utitt. 

A. Given the Moon's true place in the Zodiac, her Latitude, and the Ayanania, to find her The Mooa. 
Declination. i 

113 9” lo To the iliaon’j true place, add the Ayauansa, which flires the Moon’t 

IQ 29 

fiO V 1 SlOTe 

11 <28 51 Longitude, the Sine of which is 69' and =^ 8 ,aii 5 ‘wersto theDecli-* 

nation of a point of the Ecliptic which has the j^ame Longitude that the Moon has in her own Orbit. 

^ Because the MoonU Latitudaand the Declination just found are both South, 

4 40 their sum is supposed to give the Moon’s true South Declination. 

B. Giren Mars^ true place, the Ayanansa, and h\V Latitude, to find his Declination. 

8» 16“ 38'' lo To JUurs^ true place, add the Ayauansa, which gives his Longitude, the 

. . . .... . -5J416V 1.^97 , . ^ 

1389', which answers to 23* 51' 


Man. 


Sine of which is 3416' and — 


the Declination of that point of the Ecliptic which has tht same Longitude that Mars has in hb 
Orbit. 


23“ 51' 

4 


2^ From the Declination thus found, which is South, subtract Mars’ Latitude^ 
which is North, and the difference is the Declination sought. 

Given Mercury’s true place, the Ayanansa, and his Latitude, to find his Declination. 

lo To Mercury’s true plhce, add the Ayanansa for the.Longitude, the 
1072^ X IS97 

Sine of which is 1072'; nnd - - - == 436’, which answers to 7“ 17* 

the Declination of the corresponding point of the Ecliptic, 

2o As the Declination of this point and Mercury^s Latitude are both South, their 
sum is to be taken as Mercury’s true Declination, . 


Mercury. 


10* 22“ 21' 
19 29 

11 11 50 


7* 17' 

1 30 

8~47 

Note —Although this method of finding the Declination of the Planets be not perfectly correct, 
yet the principles on which it is founded, are exceedingly obvious. 

The Moon’s Declination being supposed 4* 40' South, to find the Ascensional dififereij^. 

For the Cshetijya = S2', and for the Charnjya 

Ascensional difference sought. 


The Moon’i Arceu* 
sionat diiTcreacc. 


82, which if the 
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la both thtjaaJ th«la*t example the second operation might ha»e been omitted, but that is 
4 tnljr the case svhen the Oeclinatioa happens to be small. 


©. 

s. 

T?. 


|*nr t!ie higher Apsi* 
les of t!ie PianeU, 


As the rca<ler may be desirous to see how the mean Elements of the Planets are resolved by 
the Rules of the Surrkh Siddhanta, I shall close this paper with summary examples for each. 
The manner of deducing their apparent places, therefrom, are the same as those indicated by 
Variliila Cuchiaua. 

General Prohlem^ 

To find the mean distance of each Planet from the beginning of the Zodiac for the commene*. 
ment of any year, which let it be that of the 4900th year of the CaU yug (falling on the lath 
March 1798) at midnight, under the Meridian of Lanca. 

The Rule may be expressed as follows: 

As the number of Bhutni.saTaii or natural days in a Maha yug ; 

Is to the number of Bhaganas, or mean Sydereal revolutions of the Planet, in the same time j 
' So is the Strostidi Digona ; 

To the number of Revolutions and parts of a Revolution of the Planet in the same time. 

N, B_The complete Revolutions are seldom wanted ; but tlie excess above complete 

Revolutions, gives the mean place of the Planet from the beginning of the Zodiac. 

1 " The Strostidi Digona being computed for the end of the Luni.solar year 4899 of the 
Oali yug, as indicated in the second part of the Key to the Suhlhuntu GkaTtdi a Mafiffj ailfbc 
found to be 7141040S6004 Bhumi.savan days, of which there are 1577917828 in a .Maha yug. 

Kcfolultrtii.v B, Savan days* Coinpifte Uevcxlution^. Parts. 

_ - , 4320000XT1440408fi001* n onQ\ ii« 

!«> For the bun’s mean place —- == (1965384Si) 8 ) \U 4 43 16 


4320000XT14404088004 
• 15f70nS5f8 

57753.336X 1'1440'086004 

go For the Moon’s mean place *-157 "(91 7828 

3 . Far M.r.' pl.t. - (103S893OT) 

Fo, .-n pl.t. ’’"’‘SIS — " C«310*m5) 


(261478^8306> 11 11 28 2^ 


50 For Jupiter’* mean place 
6^ For Vehus* mean place 
7 a For Saturn’s mean place 


S64220K714404086004 


(16400101S) 
(31793SS697> 
= (66358828) 


7 

9 

0 

5 

2 


18 13 26 
29 47 7 

la 41 1 

13 54 36 
13 SI 42: 


1577917828' 

*I022376K7 14404086004 
1577917828 

146568X714401086004 
[^917828 

For the mean distances of the higher Apsides from the he finning; of the Hindu Zodiac, 

To find the mean distances of the higher Apsides and ascending Nodes of the Planets froai the* 
begianiog of th* Zodiacal for the coramencemeat of the 4900th year of the Cali yu 


tlie rid*’ 
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differs In nothing from thtt in the last article; only that instead of a Maha t/ug) a Calpa (or 1000 
Maht yuga) ti made use of for this purpose; excepting for the Moon. 


Sl 


lo For the Sun’s Apogee 
g» For the Moon’s Apogee AMahayn* 
For (he Bijnh or correction » 
Se For Mars’ Aphelion • 

4 u For Mercury’s Aphelion 
5^ For Jupiter’s Aphelion « 
t5« For Venus’ Aphelion - 
7 « For Saturn’s Aphelion « 


Reroldtions. Bhami Savftn days. 
SSTXT *4404086004 


4M70n8S8000 
488903X714404086004 
1577917828 
4X714404086004 


(175) r 17* 17’ 16" 


(221034461) 10 16 1 4 

+0 1 38 1 

IM^VaiiT^ Moon’s Apogee 10 17 89 5 

204XT14404()S«004 


A Calpa 1571917828000 

368X71440408S004 
* 1577917828000 

900X714401086004 
** 1677917828000 

535XT14404096004 
“ • 1517017828000 

38X114404086004 


(92) 4 10 2 35 

(166) 7 10 28 12 

(407) 5 21 22 3 

(212) 2 19 52 6 

(17) 7 26 37 32 


• * - 15779n81«J8000 

For the place of the Nodes, 

The rule is the same as for the upper Apsis of the Planets, with this only difference, that they 
sire all supposed to more in Antecedentia or retrograde* 

llevoluitons. Bhumi Savan dayi;, 

lo For the Mom.’. Node = (105I460I7) lOs 9M8'lft» 

The Bijah the same as for the Apogee 0 1 38 I 

Place of D’s Node •. * • 10 11 26 17 and its 

supplement to I2» is 1* 48* 33' 43". 

«■> For Mars’ Node . supplement 

lo 12» is 1» 10* S' 10*. 

.r, ,, . 188X114404086004 , 

So For Mercury’s Node - — ii-i7s>i7si^o6o ~ ® ^ 

lo is Os 20* 40' 51*. 

. „ . . , 114X714404086004 

For Jupiter’s Node • 


Apogae. 
O A 


D A 

Aphrlion, 
d A 

« A 

% A 

2 A 
h A 


For the Nodci of llic 
Plaaets. 


SI* >• 


(78) 9 10 19 51 and its supplement 

to 12^ is 28 19* 40^ 9". 

60 For Venus’ Node 
to 123 is 18 29* 39' 41". 

669^714404086004 . . 

6 » For Saturn’s Node . 8 19 S9 0 and its supplement 

to 12» is 3s 10* SI' 0". 

N. B._The places of the Planets may he resoWed from the beginning of the Cali yug by 


-=(408) 10 0 20 19 and its supplement 


SI" S’ 

SI" ?• 
ft. %• 
ft. ?• 
ft. T,. 


(*) The Bijah is i>rescribed by the 7ifta, but not by the Surnah Siditanta, 
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wieani of Table XX, XXI, XLI, XLII, XLIII, XLIV, and XLV, when tbe Abargana ii bnowfi. 
But for the Aphelions and Nodes, if these Tables be used, the Kpochs and Drmai gitren at the 
foot of the Tables must be referred to, and the Index must be coiaputcjas shewn at Part III, 
Article 2, of the Key to the Siddhanta Chandra Mana. 



End of xiiE Afpendix ,xo tub Second Memoiii. 





THIRD MEMOIR. 



ON THE 


INDIAN CYCLE of 60 YEARS 

OR 

VRIHASPATI CHACRA; 

OR 


CIRCLE OF JUPITER, 














ADVERTISEMENT. 



T«» Indian C^cle of 00 years, or Vrihaspati Chacrtty in any one of Its forms, is of little, 
or no use In the resolution of Astronomical Problems, The Teilioga Astronomers alone, apply 
theirs to the computation of the yean elapsed of the Cali yug, for finding the Ahargana and 
Soota dinot^ or day of the full or new Moon, 

But in a Chronological point of view Jupiter^fl Cycle U important, because It was ever % 
practice in Southern India, when dating documents, to annex the name of the year of the Chacra 
to that of the concurrent Solar and Luni.solur years; and as we know of three different styles 
bearing the same denomination, two of which occasionally expunge one Chacra year out of the 
Kuleudar, whereas the third (also under the name of Vrihaspati) records merely common Solar 
^ears^ without an^ omission^ it follows that in verifying dates, great mistakes may be made, 
if attending merely to the namc or numeral of the Chacra year. It will be seen in the following 
pages, that in present times the expunged years of the JynutisiavH Style, precedes those of the 
Surriah Siddhanta by 13 years ^ and that the whole of the Chacra or Cycle, according to the 
Tellinga Astronomers, w'hilst in reality it was 56 years in A. D. 1800 behind those of the two 
former authorities, yet from their manner of telling off the odd years of the Cycle, it seems 
to lose only 11 years in the said Christian year, 

A view of the Epochs of expunged years from the beginning of the Cali yug to A»> 512$ 
complete (A. D. 2026) according to the Surriah Siddhanta, is giren in a separate Table (XVIII, 
page 20), and in another (XIX, page 23) the same, according to the Jyautistara, fiom the birth 
of Salivahana (A. C. 3170, A. D, 78) down to the 203Sd Christian year. It also exhibits the 
difference of Epochs of the two Styles, 

These Tables will siiflke to rectify by inspection^ any date recordtd in Vrihaspati years only 
'(which sometimes happens on old inscriptions, when that of (he other Styles is obliterated by 
time), provided it be known to which St) Ic it belongs; a circunaBlance which must depend on tha 
country which gave birth to the document. 
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On the INDIAN Cycle of 60 Yeaus or VnirusPATi CuAcnA. (*) 

I HAVE not been able to discoTer the origin of the practice of reckoning time with reference 
to the resolutions of the Planet Jupiter, but it ia no doubt sery ancient; not only from 
there being nothing on record, bat from the circumstance of its legitimate application having 
(if it ever did).long since fallen into disuse in the Peninsula of India, where 60 Solar years are 

supposed to be equal to five revolutions of the Planet, a proposition which is warranted neUhea 

bytheSurriahSiddhanta, the Tikas, nor observation.-Generally, one year of Jupiter’s Cycle 
is supposed to answer to the time during which the Planet passe, through one Sign of the Zodiac. 

The mean Solar Sydere.l year, according to the Surriah Siddhanta, consists of 365> 15' 31' 31' 
S4’ (neglecting M suras). Of Juplter-s revolutions there are 364220 in a Malta yug; therefore 
Jupiter’S motion in a Solar year is = 1* 0* exactly. Subsequent Astronomers 

however, finding that this quantity deviated from the observation, have imagined a correction of 8 
revolutions of the Planet in a Maha yug ; whence we have, as 4320000 to 8 revolutions, so one 
Solar year of 3050 15“ 31'' 31° to 21'*' the correction or Bijah, which is subtractive; 

^ . . r G- n' 6^ 

Therefore • 

_ 2 21' 

Bijah - -r - - - -___ 

Corrected motion in 1 Solar year - - - 1 0 21 3 36 

In order to have Jupiter’s year expressed in Solar time we have, as 30‘ 21' 3’ 36“ to 365 d 15* 
ai» sr so 30’ to 361d 2* 4' 44",2329 &c. the true duration of the Chacrayear. 

Such’are the quantities which govern the Tables at the end, constructed for the purpose of 
abridging these long and tedious operations. 

There arc several ftules for computing the years of the Chacra, three of which I shall consider 

as being the most in use, viz. 1? That of the Surri«h SicIMtinia; 2". that of the ; 

and 3“ that of the Tellingas, the latter of which is followed in the Southern parts of India. 

Mr.’ Davis ha. explained in a general manner the theory of the two former, in a Memoir pub¬ 
lished in the IHd volume of the Asiatic Researches, but a»it required much extension to reduce 
the respective problems to practice, I shall enter more minutely into the subject than he did. 


Sotrir year of tffe 
Suriiaii Sittillianta 
SOSa 15531^311)2411 

l/V mofion itncor* 
rooted is. 0* 2' G" 

Bij'ah 2'' 24^ per 
utiiiuai. 


in 1 Solar 
yearl8.0'*2l'3"36‘^ 

■y ’s year 301 o ?d'lg 
44c,2320 in Solar 
tiuie. 


Three R\ile? or Style*, 
for the Cycle of 60 
years. 


TIu. Cycle ha. Beea imasi«eJ,.but without f.undatiou. lo be the same as the Clialiean Sosos- 
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According to the Surriah Sicldhanta* 

JPrerrpt hy thf Sar* << Multiply by 12 Jupiter’s expired bhaganas (revolutions) and (to the product) add the Jvgt 
riah biUdhaiitu. 

he is in; divide (the sum) by 60, tbe remainder or fraction shews his current year, counting 
from Vijaya’’ (the ^7th of the Chacra inclusive) as the first of the serits.*’ (AsiaU 
Researches, volume Ilf, page 213), 

How to find Jupiter’s elapsed revolutions and mean Heliocentric Longitude at any given 
Epoch, will be shewn in another part of this collection. At present let it bo understood, that it 
may be readily obtained by means of Table Xf, As for the Bijah, Mr, Davis has shewn that 

4320000 years arc to S revolutions, as 1500 years, to 1. Hence 1500 : 1 :: x : which 

is the general expression of the Bijah, x representing the years expired since the comraencemeivt 
of the Cali yug, when the Planets were supposed to be in conjunction in the first point of tha 
Hindu Zodiac, 

Exampt,ve I. 

TxnmpU by the Let it be proposed fo ftiid the rnnh, name and beginning of the year concurring 

M i 1^ 

with A. C. 4871, relatively to the commencement of the said Solar Sydereal year current^ or 
4870 complete^ 

Say, as 4320000 Solar years, to SC 1220 revolutions of Jupiter, so 4870^ to 410'' 7* 2* 37' 0% 
(ho revolutions and Longitude of 1/, at the end of the said year. 

For the Bijah we have zn • • O' 3* 14' 

Longilude uncorrected •i • « 7 2 37 0 

l/’s mean Heliocentric Longitude corrected « ^ 29 22 12 

For the number of Cycles expired and years current. 


Hfcv, 

410 

X 

12 


4920 


7 


60)1927(82 Cyclt*^. 

127 

Remainder 7 years, from VijayO, the 27(h year of the 

Chacra inclusive, which therefore makes Vioari the 33d, the year current. But here it is to bt 
remembered, that the numeral 33 is merely nominal^ as will he shewm hereafter. 

For the lime of beginning of the said year Vicari, relatively to that of the concurrent Solar 
year 4871, say, as r 30' to 1 month oj SO dai/s of JupUerU frjon time^ so 29" 22^ 12"' (the 
remaining part of the I,ongitude) to 11 months, 22 (lays (352'), 26 dandas, 23 palas, 19,80 casta, 
calasof Sir .'/ n time, which shews the portion of the Planet’s time in the year Vicari 
on the 1st Chaitram (Bengal Vaisadia) A. C. 4871 current* 
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Epoch 4400 
4870 


470- 


Drura 

Column lir, 400 
II, 70 


ns 

&70 11 17. 20 
33 8 20 40 
5 10 24 37 


Bijah » • 


410 7 


2 37 0 

3 14 48 


For the BIjah, Table XIF, page I5» 
Epoch 4400 

Dru^a . . 2* 56' 0^ 

Column Ilfj 400 16 0 

Column II, 70 2 48 


410 

12 


6 29 22 12 


for 6* 


Bijah - • 3 14 48 

Therefore Vicari the year current 


4920 

+ 7 

- Cycle, y. 

60)4927( 82 7 from Vijaya the 27th, 

127 
7 
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Now to hare the precise date In Solar timey say as before (page 199), as SO* 21' 3^ 36^ to 365 d 
15“ 31'31% 80 29' 22' 12^ to 353 j > 10' 31“ (♦), the number of Solar days, dandas, &c. 

elapsed of Vicari on the 1st Chaitram 4871 of the Cali yug. 

For the date of the beginning of the said Vrihaspati year according to the Christian Kalendar, 
finding by the General Solar Table at the end of the rolume, that the year Cali yugam 4870 ended 
on the 9th April 1769 N. S. it follow* that the commencement of the year Vicari fell on the 2l3t 
April 1768. 

And if the Ciril date according to the Hindu Solar Style be required, the process indicated in 
the preceding Memoir, is to be followed* 

How to compute the same by the Tables. 

Let Jupitor^s mean Heliocentric Longitude for the end of the same year Cali yugam 4870, be 
required. Then by Table XI, we haye 


Date of tli« begin- 
Bing of tbc VrShus- 
pati year according 
to the European 
Kalendar. 


According to the 
Hindu Solar Kalcn- 
dar. 


The jam© by the 
Tables. 


For the Solar time due to 
Column I, 20* • 
9 . 

II, 20' . 
2 . . 
Ill, 10" . 
2 . 


29 22 12 By Table XIII, page 16. 
240 41 23 9,4886 

108 IS 37 25,2699 

4 0 41 23,1581 

24 4 8,3159 

2 0 20,6929 

24 4ji386 


Solar time expired of Ftcrtrf . 353 d 27“ 10' Sl%0640 

The same (neglecting the decimals) as in the preceding Rule, 

N. B.—The Table XUII (page 56 of the Tables) of Vafilala Cuchinna, gWe 'V’s motion in 20 
days 2* 29' 34" 24% which for one Solar year amount to V 0" 21' 3" 26% dilTerlng only from the 


(*) For year ex pressed in Snlar time, say : 

A» 30'’ 9A' 3" 36« r S6Sd 15d 31p 31c SO* : 361 o 2d 4p 4-lc,23293. 

6555316’' 78895891c 6180000'^ 1798348 4,23293. 

The length of Jupiter's year, which governs Table XllI, page 16, 












JyimtiBUra Rule, 


Precfpt, 


1st result in Saura 
time* 


The .Tyaiitistava uiM 
the Sular year ac¬ 
cord ini? to the Ar'ia^ 
Siddhanta 365d 15 
31 J5, 


Rxample by tlie 
Rule. 


The same by tbe 
Tables, 


Sl 


( SOS ) 

quantity given by the Surrlah Siddhanta, (corrected by the Bijah) by 10% answering to ^ 

0,3448 cast, in Solar time. 

^ Ruli. 

The same according to the Jyautistava (a book on Astrology.) 

This Rule expounds the Iasi expired^ instead of the current year of the Chacra. 

The Saca years note down in two places. Multiply (one of the numbers) by 25. Add (to the 

product) 4291, Divide (the sum) by 1875. The quotient (its integers) add to the 2d number 

noted down, and divide (the sum) by 60, The remainder or fraction will shew the last year 

expired, counting from Prabhava (inclusive) as the first of the Cycle. The fraction, if any left 

by the divisor 1875, may be reduced to months, days, &c. expired of the current year,’*; 

(Asiat. Res. vol. Ill, p. 214). 

Here it is proper to observe, that the fraction of the first term when amounting to unit repre¬ 
sents one Chacra year of 360 days, which the Hindus call Saiira time ; therefore, in order to have 
the true Solar time elapsed it will be, as 360** Saura to 365* 15*^ 3r 15*^ (the duration of the 
Solar year according to the Aria Siddhanta), so is the number of Saura days elloifed by the 
fraction reduced into time, to the corresponding number of days, &c. in Solar Sydereal time. 

Examplc If. 

Let the year of the Cali yiig 4870, or (4870—3179) 1091 Scbca complete, be proposed : wanted 
the circumstances of the concurrent Vrihaspati year. 

By the foregoing precept we have 1691. 


1691X224-4291 

1875 


22 and 

1875 60 


~28 


60 


The first fraction when reduced into time (-jVtV)^ that 5«f» 17<1 364ai 57p,6 had expired 

of the year indicated by the 2d fraction (^l)? *• e, Vicariy on the 1st Chaitram of the year 1692 
Saca current, in Saura time; to reduce which into Solar time we have, as 360o : 365o 15d 
31P,25 :: 5m 17d (167*1) 36dan. 57 p, 6 : l70o S’* 51p,9l or 170o 3^1 51 p 64,7cast. And as the 
Solar year began on the 9th April A. D. 1769 (*'^), it follows that (according to this Rule) the 
Chacra year Sarvari (the 34th and current one) began on the 21st October A. D. 1768. 

In comparing hereafter the results of the two foregoing Rules, we shall thus find them 
expressed in the same species of time, which Mr. Davis has omitted to consider. 

How to compute the same by the Tables. 

The fraction of the first member of the expression will be expounded as follows, by Table 
XIV, page 16. 


Nomerator. 

Column III, for 800 
II, 70 


I, 


S 


i>. dan. p. 
153 86 0 

13 26 24 
34 33,6 


5m 174 S5dan. 57P,6 


in Saura time 167 36 57.6 


(*) Solar General Tabic at the end. 
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To redact which to Solar tlrae, hy Table XVI) page IS, 


Column I, 

100 


o. dan. p. 

3 01 27 38,68200 

n, 

00 


SO 52 35,20920 


7 


7 6 8,10774 


SO 


30 26,29341 


5 


« 6,25868 

III, 

50 


60,73037 


7 


7,10224 


0,6 


0,60876 


Inspired in Solar time 
The aame result as by the Rule. 


p. dan, p. cast. 


170 3 6 I 59 I 24 O or 170 3 01 54,744 


ItLUSTRATIOir. 

The multiplier 22, und the dirisor 1875, are explained in the following manner by Mr. Darls. 

According to the Astronomical treatise called the Aria Siddhanta, there are 364224 mean 
reYolutions of Jupiter in a Maha yug (instead of 364220 assigned by the Surriah Siddhanta, 
the Solar years of the Utter being 365o 15i 31P SK and of the former 365o IS*! 31p IS*); 
therefore 364224 rev. contain 437068S of (he Planet’s own years, which exceed the Solar years 
in a Maha yug by 50688’, and 4320000.’’ and 50688 being reduced to their lowest terms are 1875 
and 22 j therefore in 1875 Solar years, there is an excess of 22 Vrihaspati years. 

Tire additive number (1st member) 4291 , by the Hindu Astronomers cMed Cshepa, adjusts 
the computation to the commencement of the .Era Saca, or the birth of Salivahana, which 
occurred when 3179 years of the Cali yug had expired. lu order, therefore, to liave the time 
elapsed ef the Vrihaspati account at that, Eppeh, if we use the above formula it will be 
0 - X 22-I -42 91 _ 2 . <>_±_Z — 0 = — = 2y 3m 134 52 'Ian. IQp 2 in Saura 

Ibid 60 — 


TIluf^tratlpQ. 

Acroniiuj to tlit 
Aria Sirldlianta 
364-224 Ttfv. of % io 
a Maba yug. 


1873 


r: 0 


60 1873 

time, and ty 105d 2lp 250^8872 (Table XVI) of mean Solar Sidereal timey which had 

already expired of the 54th Cycle when that /Era began. (♦) 

(*) In order to compare ihis Bpoch as expounded by the txvo Kulcs, wc shall compute llie same by that of the 
Surriah Siddhanta^ as followi t 


Cshepa^ a» Eqwalion 
which adapts a coai* 
pntntion to a parti* 
cuUr period. 


Epoch of Vrihaspati 
reduced to the d2ra 
of Salivabaua, 


Epoch 4400 
3179 

1221 


For the Bijak. 

Table X11. * ^ ^ 

Column HI, 1000 * 40 0 0 

200 - S 0 0 
IT, - 20 - 48 0 

I. - I - 2 24 


year*. 

Table XI, Column in, 1000 - 
200 - 


n, 

I. 


20 * 

1 • 


It. i. ^ ^ 

84 3 21 40 0 
16 10 10 20 0 

I 18 7 2 0 

0 1 0 21 6 


Druva 

Bijah 


1221 — 102 11 9 23 0 

370 11 17 20 0 


263 0 7 56 54 

279 36» 

268 0 5 40 44 24 
12 


Druva 

Bijah 


1221 — 48 50 24 
2 - 50 0 0 

2 - 7 9 36 


5.36 

2680 


60)3217(53 IS 
217 

Remainder 37 
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Rwle nccordiiig fo 
die TeJlingai. 


Frecept 


little. 


Ctmparison of the 
thice results* 


Rule. 

According to the Tellinga Astronomers. 

This Rule gWes the last expired year from the beginniag of the Cali yiig : it takes no notice 
of the commencement of the Vrihaspati year, which it identifies with that of the Chandra mana^ 
or Luni.solar year current. 

Dif ide the expired years of the Cali yug by 60, the quotient will gi?e the number of Cycles 
expired, and the first year of the remainder will answer to Pramathi the ISth j^ear of the 
“ Chacra. Count the number of units of the said remainder from the said Pramathi (inclusife), 
you liaxe the year of the Chacra last expired, and that which follows is the current one.^* *' 

Example. 

Let it be proposed to find the rank and name of the Vrihaspati year concurrent with A. C. 
4870 complete, or 4871 current. 

By the ahoYe precept we have 

60)4870(81 

70 

10 

and the numerator of the fraction 10 being told off from Pramathi indusive^ 6*^^* Sarvadhari 
the 2'2il, as the last expired, and Virodhi the 23d, as the current year sought; the integers shew¬ 
ing that 81 Cycles hare elapsed since the beginning of the Cali yug, and therefore that the 82d 
is the current one. 

Comparison of the three results* 

In order to compare the number of Cycles and years expired according fo each Rule, we are 
not to refer to the numerals of the Chacra years, as arranged in the series giren in modern 
Astronomical books; because each authority begins from a different point of the Chacra for 
counting the odd years after division by 60; without any reference to the rcvoluliont of the 
Planet at any giren Epoch, which ncrertlieless are the true scale by which such lime should be 
measured. 

which remainder 87, counted from Vijaya the 27th of the Chacra; falls «n Suda the 3d year current of the 54th - 
Cycle complete ; and for the time due to 5® 49' 44^ Longitude of the Planet on the 1st day of the Solar year 
Culi yugain 3180, we have 


Table XUI, Column 1, 5» 

n, 40 ' 

U 

III, 40^ 

4 

IV, 20” 
4 


D. d. p* e. 

60 10 20 47,3722 
8 I 22 45,3163 
1 48 18 37,4212 
- 8 1 22,7719 

. 4S 8,2772 
. 4 0,6897 

48,1380 


Cycles. _ 

Solar lime expired at the beginning of the iEra Saca 64 2 years 70 8 66 30,9865 

* ^ 2 105 23 21 20,8872 


Difference SB 14 24 58,9007 






miSTffy. 
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To the Solar year 4 S 7 I 5 add 86 yearSj the sum will be 4957 complete. 

To ^’3 Longitude above found • . • * 4J0*’ 

Add for 80 Sohr years (Table Xf) » • • 7 


'V’s Longitude at the end of 4957 


add 


417 10 29 64 25 12 
5 34 48 


-- ^ 4* p. c. 

Hence, as the 2dCshaya was due in 4938 1 7 9 8,8009 

(365 13 31 31). 


And the Xst in 

time by Table XVII, page 18, will be 

Solar. 

y. 

Column 2, 80 ^ 

5 • 

One year of Jupiter, page 199 
Sam of years 


4937 366 22 4 39,8009 
4872 3 21 27 20,4027 


85 363 1 13 13,3982, which reduced into Jupiter’s 


Of Jupiter. 

y, ». d. p. c. 

80 337 55 42 21,2415 

5 21 7 13 63,8274 

+ 363 1 13 13,3932 


2) 722 4 9 28,4672 

(361 2 4 44,2336) 


. . 87 0 0 0 0 

Therefore 85’' 363 d IS*' 13“,3932 &c. of Solar time, answer precisely to 87 years of Juplter*», 
and the former quantity marks in Solar lime the period when one of Jupiter’s years is to be 
expunged. This is the quantity which governs Table X VIII, page 20, where the Epoch of every 
Csha^a due since the beginning of the Cali yug is exhibited^ (^)y 

It need hardly be hinted that the Equation 16' 44'*' 24* added to the process for the year 4S7I, 
and 5' 34' 48* for (he year 4957, when added together amount to 11' 9' 36*, the common excess 
of Longitude over 3 signs in 86 Solar years, as has been shewn at page 206. 

In the preceding Examples, as the degrees of Longitude did not amount to a whole sign 
when the Solar year began, the Cshai/a was due in the beginning of the following Solar year: but 
if we continue as before for the next period, viz. 

n. «. • ' 

Revolution and Longitude A. C. 4957 • 


86 

5043 


11 . 8. 

417 10 29 64 25 12 
7 3 0 11 9 36 

425 2 0 5 34 48 




7’ 2T 4.r 15' 36*^ 
3 0 11 9 36 


You have 11 signs without a remainder • 417 11 0 0 0 0 

But by Table XlII, 5' 34' 43* answer to In 7^ 9*^ gf,8009,. therefore the expunged year was 
due in the Solar year 4958 current, when Id. 7^ 9' S** of the month Chaitram had expired. 

y- 


Period oftheCsbara 
83y 3630 Id ISp 
I3c^m. 


(*) The mean diffcrcnca used in that Table is 85y 363 i 13 13,3989, differing froai the above 
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Periods of Jupiter 
according to tbe 
Aria Siddhanta 
43706S8 rcTolulions 
in a Muha yug^ 


Jiipliet’s year 
S55 49 29,95255 in 
8aurn, and 361 1 
21,65194 in mean 
Solar Sydercal time, 
for «vhich see Table 
XVI, page 18. 


Of the occasion of 
the Cshayu. 


Vse Tabic 

page 10. 
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As the minutes, spconcis and thirds exceed a complete sign (whereas the same quantity was 
•wanting from it in the preceding Example), it shews thatthe Cshai/a was due before the end of the 
Solar year 5043 ; and that the.interval of time wanting to reach it, is that w'hich answers to 5" 34' 
48^, viz. Id 7d 9p 8r,80Q9.; co lhatihe precise Solar Epoch is A. C. 6043y 30 8 d 22 p 22^,1991. 

By help of these observations, the construction and use of the Tables from XI loXVIll may 
be easily understood and clomongtrated. 

J now turn to the consideration of (he periods of the expunged years of the Chacra 
aecoirding to the Jj/auihiava account, the theory of which is rather more intricate than that of 
the foregoing style. 

Of (he expunged year according to the Rule f f the Jyauiistava, 

We have already observed (page 202 ) that the Jyaulistava follows the periods of the Aria 
Siddhanta, wdilch assigns 437068§ revolutions of Jupiter in a JMaha yug, or 4320000 mean 
Solar Syderoal years, the duration of each being 365D ;15d.3Ip,25, It appears, however, that tho 
author of the rule has occasionally warped these quantities, so as to make them frt,his system, 
which represents the duration of one year of 1}. to be equal to and which fraction serves to 

express the ditferent circumstances of the Problem. 

From what precedes, Jupiter’s year is — Oy 11^25° 49^ 29p,95255, &c. or 355n 

49<3 29p,95, &C. expressed fn Saura time of 360 days in the year. 

In order to have the same expressed in Solar Sydereal time, say, as 360® r to 365® 15<1 31p,25, 
so is 355 49 29,95255, &c. to 301® 1‘^ 21p,6496, which is the duration of the Vrlhaspati year 
according to the Aria Siddhanta. 

It w’ill be shewn however, presently, that the Jyautistava takes the Vribaspati year nearer to 
3550 49 fl 3Cp,418604, &rc. of Saura time, the difference being Op,466050, and that in one of its 
Equations, it retrenches 2P,03239, &c, from the duration of the sam?, forno other purpose, that 
I could discover, than to fit the theory to the rule. 

Of the occasion of the Cshaya ycar^ 

Let the circumstances of the Vribaspati year concurring with A. C. 4858 or 1679 Saca, be 


1679 X 22 -t, 4291 


1854 , 1679-4-21 20 

21 and ~ — 28 


XIV, 


computed; there wilLbe 

The Ist term reduced into Saura time will give 21 years, Ilm 25o 58<^,4, by which quantity (at 
4 hat period) the Vribaspati had advanced before the Solar time, and the last member of the rule 
shews that 28 cyoles and 20 years had elapsed since the Epoch., ^ijaya was therefore, the last 
expired year, being the 20 th of the Chacra, and S.arv(0it the 21 st, the current one, of which the 
above number of Saura months and days had expired ou the Ist Chailram (Bengal Vaisacha), ot* 
the beginning of the Solar-year 1080. 






§L 

Nurdaira By the Surriab Si4- 

(26th) as zero, considers manifcsOy that Jupiter and the San were once ia the first point rf i ' 

Mesha at the beginning of Vija^a and of the Cali yug. Thus in Example T, page 200^ we found 

that at the end of (he Solar year of the Cali yug 4870, the current Cbacra year was Vhari 

(33tJ) and the last expired Filamva (32d) of the 83d Cycle current. But the revolutions and 

J^ongitude of Jupiter at that instant were 410'^ 6* 29* 22' which gave 82® 6' compktey the 6 

years to be counted from Ncndana as zero, and therefore Filamva the Gth in the scries marks 

the true time elapsed, and not Filamva the 32d, as numbered in liie modern list. The former is 

consequently that to he used for comparison. 

2 o The JpaufisfaVa rule which computes in Solar years, but with reference to Jupiter's By the J^avtistava. 
motion, takes the scries to be numbered as in the list referred to, viz. Cshaya the 60th year of 
the Chnera as zero and Prabhava as ow^. But in so doing it uses a Cshepa of 27 years earlier 
than the Surriah Siddhanta, which adapts the numerator of the fraction of the second member of 
its rule, to the year elicited by the latter. 

Thus in Example 2, page 202, the cycles and years expired in the year Cali yug 4870 complete 
from the birth of Salivahana are, 28 cycles, 3S years, to which adding 54 years, wc have for the 
cycles and years expired since the beginning of tha.Cali yug 82° 33^, if from this we subtract 27 

we have B2 6, the same numbers as those 
elicited by the rule of the Surriah Siddhanta when taking VIjaya as 1 of the series. 

So W'ith respect to the Tellingas, as their account is entirely Solar without any reference to Arrording t» (be 
the motion of Jupiter, the differenee is exactly that arising out of the Solar and Vrihaspaii 
years expired. Hcuce if we divide (he year of the Cali yug 4370 by 60, 

we have for quotient • - 81° 10’' 

which Subtracted from « - 82 6 

leaves • • - 0 56 

v?hich 56 years mark the number of expunged or Cshaya years which,have occurred since the 
beginning of the Cali yug, as will be shewn from other principles. 

From the foregoing considerations it follows, that the relative measure of time of the respective 
accounts is not to be deduced from the numerals of the years of the Chacra according to our 
list, but from the actual revolutions of the Planet as expounded at page 200, Example I, the former 
giving the following crronco«r results, viz. 

From the Surriah Siddhanta • 82° 32'?0° V 

Jyautistava • - , 

Teliinga - . . 81 22 $ ^ 

a first view might be supposed to be the correct ones. 
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Surriah Siddhanta, from counting the odd years from Vijaya (the 27lh) as one o 
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" OJ the Cshaya or expunged year. 

Of fipungsd I shall, now proceed to explain the occasion of the Cshaya, or expunged year of Jupiter due 

ttht Surriah Siddhaa- at certain periods, resulting from the theories of the Surriah Siddhanta and Jyaulistava, that 
t»4, with the corrcc* 

lion cf iJbe Tika. omission being unknown to the Tellingas. 

Surriah Siddkanta, 

We have seen at page 199, that the tn^an motion of Jupiter in Heliocentric Longitude 
according to the Surriah Siddhanta (corrected as the Tlka directs)^ in a Solar year of 
15<i 3lp 31c, is 


== V 


Multiply by 

Mean motion during 85 Solar years 
Add motion for 1 year 

Mean motion during 80 Solar years 


O’ 21' S" 36* 
X 85 


7 ' 


1 29 60 
1 0 21 


6 0 
3 30 


3 0 11 9 30 


Here it will be perceived that during the interval from 85 to 80 Solar years, the degrees pass 
from 29 to 30; and the signs from 1 to 3 ; and as the signs represent years of the Planet, it is 
clear that between 85 and 86 years the name of one of the Chacra is to be omitted. 

In order to ascertain the precise period in Solar time, multiply the duration of one Solar 


year 


0 sum of days 


sum of days 
0 sum of do. 



365d 


31" 

3V 


by 


X 

86 

.r 

.31412 

15 

10 

26 

year (page 199) 

361 

2 

4 

44,23293 

by 



87 

. 

31410 

0 

52 

8,26501 


31412 

15 

10 

26 

Difference 

2 

14 

18 

17,73499 


which difference answers to 11' 9’ 36’ of Longitude in degrees abore found (tide Table XIII, 
page 16 of the Tables). 

It appears thereforej that 86 Solar years answer to 87^ 2d 14* IS** I7®j73 199 c*i:c. of Jupiter’s 
time (the days, dandas, &c. expressed in Solar time,) and that 7” 3' 0* 11' 9’ 36" of his motion in 
Longitude have a constant ratio to the period of recurrence of the expunged year. 

Let If’s Longitude at the end of the Solar year Cali yugam 4871, computed by Table XI and 
XII be, with the number of his expired revolutions 


410' 


add 


7* 29* 43' 13* 36" 
16 44 24 


You have 8 Signs without a remainder - 410 8 0 0 0 0 

Now 16' 4 4* 24* (Table XIII) answer to So 21'' 27' 26%4027 of Solar tipie very nearly. 

It follows therefore, that a Cshaya or expuaged year will be due in the Solar year 4872 current, 
when 3d 21 * 27' 26' of the moath Chaitram have expired. 
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Compute now for the ensuing year Cali yug 4859^ or 1680 Saca, 
1680 X 32 -f. 4291 _ oo . i_ and ^ -- 


28 


22 


1 st. 


2d. 


1875 

658 X 22 4- 4991 
1875 


10 


17 

1875 


658 4- 10 
60 


a 

‘ 00 * 


Sd. (ir 9^or) 


1 st. 


9 41 


TTTT 


Difference 1 27 T^TT tJIt* 

Therefore 86 Solar years answer to 87 yf of the rulc^ and subtracting the fraction from 
both, we have 85 fj-ff- and 87 years, which however, must not be taken to be exactly 87 years of 
the Planet, as shall be shewn presentlyr 

The fraction J|f| being converted into time (Table XIV, p9ge 16) will answer, together with 
the years, to 86y 356o 44d 9p,6, and this is one of the periods which will serve for finding the 
Epoch of any other expunged year, that of any one being giren. 

The other period requisite for the general resolution of the problem, is the time due to 8d of 




1875 1875 " 60 60* 

Here it will be perceived, that the first member has passed from 21 x*4t 22 and the 
second from 28 1% to 28 |§, the numerators of the last fractions 20 and 22 shewing that in the 
space of one Solar year, one of the Chacra is to be passed orer: Hence, on the beginning of the 
Solar year 1681 the last Vrilmpati year expired is not Sarvadhari the 22d, but Virodhi the 23d. 

Again, as in the computation for 1679 the fraction of the 1st member was-ffy^j "hich answered 
to 11'” 26” 68^,4 Saura time expired, there wanted only 4” Id 56p for reaching the commencement 
of the next Chacra year Sarvadhari, 

But ill the rule for 1680, the fraction of the 1st term was answering to lid 31P,2 Saura 
time already elapsed on the 1st Chaitram since the year Sarvadhari had ended. Hence the whole 
of the Chacra year Sarvadhari was expended during the Saca year 1630 current, on which 
account (like the Lunar Tidhis which begin and end in the same Solar day in the Chandra Mana) 
that year is expunged out of the Kalendar. 

Ill order to account for that circumstance, we shall consider generally the period of recurrence 
of the expunged year. 

For the periods of the Cshayu, 

It is to be observed that, the only variable quantity of the first member of the rule is the nume¬ 
ral of the Solar year for which the time is computed, and as that quantity is always multiplied by 
22 , it follows that the first term increases yearly by quantity by 86,. the 

first term will increase by (86 X rlvr) tJtt years. 

Thu* if we compute for the years Saca 672 and 658, we shall hare for 86 Solar years- 
57X 23 4* 4291 ^ 0 , 572 4* ^41 

"«T876-‘‘"‘'-6ir-=®00. 


Cauge of the Csliayji* 


lllugfrattoQ. 


1st period, 85 ttyt 
or S5v S56o 44d 9p,6 
or 85 361 .S6 49,206 

in Solar time. 











period, 
or 83v Od 
i. e.'85v 
S^6p,48332 
time. 
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Jupiter’* year*, ivhich being one less than the preceding, may be obtained by subtracting from 

This quantity subtracted from the first 

5 


1875 — *22 _ 1^853 

P 5 the integer the annual increase or 

57(1 30p ^ ^ 

Od 5 Sa , . ^ ^ 85 'wUl cire the period sought; and the fraction --^answer- 

in Solar period, Tiz. 85 ^ ^ 

to 87“ 36% will be in Saura time 8^ Oo 57»i 36P precisely according to the rule, (*) 


ing 1 

Be solution of ike Epoclie. 

By means of the two periods above determined, the recurrence of the expunged year may be 
found with precision according to the Jyautistava account. 

Example. 

Let the given Epoch be that calculated at page 209, by means of the year Saca 572, where 
the fraction of the 1st member being zero, shews that the commencement of the Solar and Vrihas. 
pati years were simultaneous. We shall have the following scries. 


1 


Y. 

85 
2X85 


1858 . 1858 

|1| = 57S+ M+i;r 


1875 

3X85+2X 


= 672 + 170 f. 


l5 

185845 

1876 


Y. 

: 657 
: 742 


y- 

672 


n. d. p. 
0 0 0 


1858 

TS^ 

1863 

1875 

1868 


657 356 44 9,6 
742 357 41 45,6 


'IXSS+SX 


1853 + 10 

572 + 255 + -Tsw- 

, , 1853+15 1873 

5.79 + 3(0+ -rsirr- = 012 


827 = 827 353 30 21,6 


1876 


= 012 359 36 57^6 
Saura time. 


where the 1st period (of 87 Chacra years) has first been added to the Epoch A, 8. 572, and 
then the 2d (of 86 C. years) added in succession so long as tlic fraction does not exceed unity 


1^75 

or t 8 T 5 « 


In the prcsenLcase thefracllon amounting in A. S. 912, to cannot evidently be increased 
j>y YiTT "wdhout exceeding unity, as was the case at the preceding periods ; Hence, the last 
resolution A. S. 912 becomes a new Epoch, to which the fixst equation is again to be 
applied ; the remainder of the fraction to unity being 


(*) That these periods of Jupiter’s revolutions are onlytrifc, relatively to the Rule, will appear from muUiply- 

. iug his year according to the Aria SiddUanta (aboyc determineil) Uy «6 and 87. 

. ^ , 86 xsa 85r Od 56d 55p.919;iO, Szc ? * 

3550 49d 29p,9625o X ^ S5^ S50 46 25,87185, &c. \ * 

B,-. In the following KxampleiiI have preserved tlicSawra in preference to-the Solar time, because ih# fraction 

i» ^.uily,reducible tojt by mcaw of Table XIV. 
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or tlie lueceecllng Epochs we have, therefore, 

r 


85 + 
912 4 .^ 170 + 
265 4 
S40 4 


Epoch 

18584^873 

■1S75 

18584-541873 

1875 ~ 

18584 104^873 
1>75 ‘ 

185841541873 
1875 ’ 


Y. 

1873 

1873 

T. 

D. 

d. p. 

912 

912 

359 

35 57,5 

998 

1856 

1875 

998 

356 

21 7,2 

1083 

1861 

1875 

1083 

357 

18 43,2 

1168 

1866 _ 

1875 

1168 

338 

16 19,2 

1268 

1871 _ 
1875 

1253 

359 

13 65,2 


Sl 


Saura time, 

where the period for the year Sara 998 has been found by adding 912 xJyi to S5 the 1st 
equation (page 210) = 912+85+l+fjfl = 998 ^|4|, and the subsequent ones b/ adding 
g 5 y/tt for each interval to 912 

Here again the last fraction warns us that the series can be carried no further, the remainder 
to unity being ^ and the periodical increase being TsVy* Iberefore a new Epoch must again 
be determined by adding 85’ Hyf to 1258 i»+f, as we have done in the preceding ease. 

And thus (he periods, when a (aaern year is to be expunged, may be calculated ad iufinitim 
without the least error, 

K. B_^The series of Epochs the difference of which is 86 Cliacra years, and which in the 

two preceding Examples extend only tojTowr, may in some casesamount to Jiv€\ which circum¬ 
stance depends on the fraction approaching sooner or later to unity, 'thus if the foregoing 
periods be carried on, by the same rule, the 4th period from the last Epoch will he 1594 xJyl* 
and the fraction admitting of a farther increase by yttt without reaching unity, the next vrill 
be 1679 llff-, wanting only therefore occasioning a new Epoch, 

General Observations. 

As it has been customary from time immemorial in Southern India, to annex the name of the 
Vrihaspati year to all dates expressed in Luni-solar time, and as the Jyautislava rule which is 
followed in some countries gives Epochs for expunged years greatly different from those of the 
Surriah Siddhanta, I have taken some pains to investigate the mechanical operation of the rule 
of the former with a view to establish the difference of their Epochs, and this will be found in 
Table XIX, p. 23, where the Epoch of every expunged year according to the two Styles, has been 
computed since the Epoch of Salivahana, lieyond which the Jyautistava account does not ascend. 

Table XIX, page 23, shews that whereas in the year of the Cali yug 3239, or Saca 60, the 
Jyautistava account placed the Cshaya fToo years later than the Surriah Siddhanta, in the present 
time, on the contrary (1679 Saca) it falls 13 years earlier. 

For the yean of the Chacra according to the Tellingas relatively to those of the Sastra’s style, 
gee page 205, where it Is shewn that in the 4870th of the Cali yug the former was slower by 56 


Concurrence of (he 
Sidilhauu and Jy- 
nutist'iva Chacra 
years!. 


Concurrerce of the 
Siddhanta and Tel, 
liiiga Caucraycarl. 











Conrnrrence the 
Vrihnspati and 
Chrislian yeais. 


On the Vrihaiipati 
C;ycl« of 12 yeui's. 
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yearSj the number of e^spunged years since the commencement of the yugj an equation unknown 
to the Teliingas. 

On the concurrence ef the Vrihaspati and Christian years* 

Lastly, with regard to the concurrence of the Christian years with those of the Chacra, although 
we have been compelled for the sake of arrangement to annex the numeral of the Christian year 
which coincides most with the Hindu Solar years, to the beginning of which the time elapsed of 
the Vrihaspati year is referred, yet it is sufficiently obvious from what has been stated in the first 
part of this article, that it may be very near ending when the former is about to commence ; in 
which case there would be so much of the Vrihaspati year elapsed on the Christian date on which 
the Hindu Solar year begins (which for a long time past has been in the month of March, Julian 
style)^ that the said Chacra year would more properly be coupled with the preceding Christian 
year than the former. 

Thus on the 1st Chaitram of the Solar year 4871 from the Cali yug current, there remained, 
according to the rule of the Surriah Siddhanta, only 7 days to run of the Chacra year Vicari 
2 *—353" 17*)—but the said Solar year began on the 9th April 1769 ; therefore the greatest 
part of Vicari from its beginning elapsed in A. D, 1768. But the custom has always been to 
couple the name of the Vrihaspati year, at whatefer period it may begin, with that of the Solar 
years from whose commencement that of (he former is deduced. Now as A. D. 1769 is considered 
mainly to coincide with A. Cdl. 4871 current (4870 ending in the said Christian year), so is 
Vicari, the Chacra year under consideration, coupled with 1769; and thus Mr. Daris has found 
that the year of Christ 1784 corresponded with Jnmda and Raeshasa the 48th and 49th years 
of the Chacra but this double notation would be attended with so much inconveniency, that 
I have seen it used no where. 

On the Vrihaspati Cycle of izcelve years* 

In the Cycle of sixty are contained 5 Cycles of twelve years, each supposed equal to one year 
of the Planet. I only mention this Cycle because I found it mentioned in some books, but I 
know of no nation or tribe that reckons time after that account. 

The names of the five Cycles, or Yugas, arc as follows: 


Names, 

1 , Sumratsara 


Presided by 
Agni. 

2. Parivatsara 


Area, 

S. Iduvatsara 

*> 

Chandra. 

4, Anuvatsara 

- 

Brahma. 

5. Udravatsara 

- 

Siva. 

(*) Asiatic Researchci, 

Vol. 

HI, p. 21S. 
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Examples. 

Let A. D. 0, answering to the 3101st of the Cali yug complete, be proposed. 

By Table XVIII the last expunged year of the Chacra fell on A. A» C. 30, which marks th# 
rank of the proposed year in the Cycle of 80 years, 
lo 


80)3101(30 

5^1 


3101 

SO 

00 ) 1737,52 

17 

27 


44 Sadharana. 

Here again \ve added only 27, because (ho year proposed was the 30th of the Cycle of 86 years^ 
exceeding 31. 

The reason of this operation may be explained as follows : 

As the parts or fractions of years are neglected in the short Rule, the expunged years resulting 
from the same do not coincide with those of the Sastra rulc,^ although both be gorerned by the 
Cycle of 86 years. 

For instance, let the Christian year 1800 answering to 4001 of the Cali 
yug complete, the remainder 85, after division by 86, shews that the quo. 
tient 56 will increase by one on the next Solar year ; and therefore, that a 
Chacra year will be expunged. 

But by Table XVIII we find that the last expunged year of the Chacra 
according to the Sastra, falls on A. D. 


86)4001(56 

601 

' 85 


4001 

56 

60)4957(82 years, 
157 


37 

27 


1770 

1801 

31 


that is to say, 31 years before.. 

So that until then the results by the Sastra, preceded that of the short Rules by one year. 


86)4002,57 

602 


4002 

57 


60 ) 4059^^82 

159 


39 

27 


But as in 1801, or 4902 of the Cali yug complete, the quotient after division 
by 86, increased by one, ^nd as there was zero for remainder, it follows that the 
remainder after division by 60, increased by two; and therefore, one year of the 
Chacra must be expunged; that is, the numeral in the series will be increased by 
one ; so that from the said year, to the end of the Cycle of:86 years (55) (he result? 
of both Rules will agree. 


6 
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H&Ting th8« found the manner of expounding quickly the year of the Chacra, from that of tho 
Cali yug according to the precepts of the Surriah Siddhanta, we may easily deduce that which 
U elicited by the Jyautistara rule by a comparison of Tables XVIII and XIX. 


END OF THE THIRD MEMOIR. 




The name of each year ii determined from the Nacshatra In which Vrihaspati rises and sets 
ifeeliacally ; and they follow in the order of the Lunar months. 

The years beginning with the month Cartk commences with the Nacshatra Crilicrt^ and to 
each year there appertains two Nacshatras, except the 5thj 11th, and 12th years, to each of which 
belongs three Naeshatras. These are arranged in the following order : 



Months 



Months 



beginning years. 

Naeshatras. 


beginning years. 

Naciimtras. 

1 

Cartic 

Critic^, Rohini 

7 

Vaisacha 

Visac'ha, Anuradhtl 

2 

Agrahayan 

Mrigasiras, A'rdri 

8 

Jyaishta 

Jyest’ha, Mula 

3 

Paushia 

Punarrasu, Pushia 

9 

Ashar 

P. A'shiid’ha, Ut. A^shad’hd 

4 

Magha 

Asleshd, Magh4 

10 

Sravana 

Sravana, Dhauish'tu 

5 

P'ha^Iguna 

c P, Phalguni, Ut. Phal- 
( guni, and Ilasta 

11 

Bhadrapada 

rSatabhisha, P. Bhadrapada, 
1 Ut. Bhadrapada 

6 

Chaitra 

Chitra, Swati . 

12 

A win a 

Revati, A'swini, Bharanf. 


It may be remarked that in the foregoing arrangement Cariic is placed the first in the Cycle 
of 12* It may therefore be inferred, that there was a time when the Hindu Solar year, as well as 
the Vrihdspati Cycle of 12, began with the Sun’s entrance in, or near the Nacshatra Critica, 

It follows also from this, that the first year of the Cycle bf 60, begins in the Lunar month 
Gartic* But the Southern ludjansy if they erer bare long since censed.to attend to the 
months of the Chacra year.. 

The Tables, from the Xlth (page 15) to theXfXth (page 23 of the Tables) were constructed for Tables for e 

ing the year 

the purpose of abridging all the operations disclosed in the preceding pages: which, independently Chacra. 
of their being tery tedious from the constant reduction of one sort of time to another, or degrees 
into time, expose the computer to frequent mistakes* It is to be remembered that the Tables 
which refer to the Surriah Siddbanta take the Solar year to l>e S65d 15^ 31’ 31'’,24 and thoso 
which refer to the Aria Siddhanta 365** 15^ SV 15^—And furthermore, that the duration of 
Jupiter’s year accordiug to the former is 361^ 2* 4’ 44%2 kc, and to the latter 361^ 1* 21’ 39**,I 
icc. in mean Solar Sydereal time, as has been shewn in the course of this Memoir. 

There will be found annexed to Table XVIII (page 20 and following! a Tariefy of Examples 
of the application of all the rest, vyhich supersedes^ the necessity of adding any thing here on the 
lubject of thes« Tables. 

POSTSCRIPT: 

Trom the preceding irtvesUgation we derive a Rule, which will be found very convenient for 
finding the Chacra year answering to any proposed Christian or Hindu Solar year. 

{*) The names and nuweraU of the years of the Chacra will be found in tlic General Solar Table at the ead of 
Itbe Yoluiue. 
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riiECEPT. 

the Christian year be proposed, find the corresponding one of the Cali yug by adding 
3101 thereto, the sum will be the last year expired of the same. 

Divide the expired years ©f the Cali yug by 86 ; add the quotient to the divhlend ; divide 
again the sum by 60, the quotient will give the number of Cycles expired, and to the remainder, 
if the proposed year be less than 31 from the last expunged year of the Chacra (found in Table 
^4 XVII I), add ^8, and if it falls tti the 55 remaining years of the Cycle of 86, add and the 
sum will be the numeral of the j-^ear current of the Chacra, 

Exasiple 1. 

Let A. D. 1600, answering to A. C. 4701 complete, be proposed. 

By Table XVIII we find that the last expunged year fellon A. D. 1598 

1600 


Year of the Cycle of 86 years 

Then . 86)4701(51 
401 

•t?7 


2o 

4701 

54 

•60)4755(7{>’ 

5^5 


15 

,23 

43 Saumya. 

Here w"c hare added 28, because the proposed year was the second of the Cycle of 80 yeary* 

Example 2, 

Let A. D. 1824, answering to the 4925th year of the Cali yug complete, be proposed* 

By the Table XVIII the last expunged year of the Chacra fell on A. D. 1770 

1824 


Year of the Cycle of 86 years 
10 

86)4925(57 

C25 

23 


64 


2<j 

4925 

57 

60)4982(83 

182 

2 

27 


29 Manmat'ha. 

Here wc added 27, because the proposed year exceeded the 31st of the Cycle of 86 yeara^ 
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MEMOIR 

On th6 Lunar year of the Mahommedans and on the Mr a called Hejira. 



On z subject so f^^y' explored as that of the Lunar year used throughout Islaamism for th« 
purposes of civil life, independently of all sects and geographical positions, it would be vain to 
pretend to offer any thing new : the occasion of this paper could therefore only arise from particular 
circumstances. Thus being lately engaged in a research which required the knowledge of the 
Christian dates concurring with tliose of the Hejira, and not having been able to procure any 
Treatise or Tables that could giite me assistance, I prepared the Elements of the present Note 
for niy own use, but without the least Intention of communicating it to the public. Being lent, 
however, to a learned friend (* *) who, like myself, wanted access to the Mahommedan Kalendar, 
the original tract, (which contained only a few practical rules for finding the conjunctions on 
which the beginnings of the Civil years and months of the Hejira, depend) acquired in his hands 
a public existence for which it never was intended, and in consideration of this unexpected 
distinction, I was induced to give it subsequently its present form and extension: although, for 
reasons already stated, I forbore entering into the particulars of a theory which is familiar to 
every student in Chronology. 

When on the revival of the sciences in Europe, the Arabs were resorted to for the embers of 
that hallowed fire which the Kalif Omar had extinguished, the works of Almamon (1), Alfragan (2), 
Thebith-Ben-Chora (3), Albategni (4), Arzachel (5), Alhazens (6), and others, drew the attention 
of all the votaries of science ; and even afterward, when its light began to dawn again on the 
West of Europe, the works of Ulug-Beg (7) proved a further and fertile source of information. 
It is universally admitted, that we owe to that successful appeal to the labours of the Arabian 
Astronomers, some of the most ingenious discoveries In modern Astronomy : but to reap this 
harvest, it was.indispensable to find means for reducing the observations which they had recorded 
According to their particular account of time, to the concurrent dates of the Christian Kalendar, 
and that work, which was not without considerable difficulties, was performed by the most cele¬ 
brated Mathematicians of successive ages. MeUncton, Christman, Bianchini, Snellius, Gravins, 
F. Peteau, F. Riccioli, Wolfiusand others, have left nothing to add to their researches. (+) What 
follows, is a short abstract of their labours. 

(*) The kite Mr. Ellis. 

• .XO Vide Gravius in commentary oq UIitg-Begj. Christman on Alfragan | F. in his 7tli Book ** De 

J* JDoctrina TewiiorHin F, Ilkcioli’s Rctornicd Chronology f auU the Eienacuts of Mathematics of VYoifius. 


A. D. 1300. 


(1) Son tcv Aar oi nl- 
Rashid, ascended the 
throne A, D. hi4. 

(2) 800. 

(3) 850v 

(4) 880. 

(5) 1080. 

( 6 ) 11 ^ 0 . 

(1) 143Q, 
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il'Tliia 16tti J(i]y 

m. 


IJy most AraMan 
Astroiiomeis J5Ui 
July same) ear, 
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orlier accounts of 
time. 


Common Lunar Sy¬ 
nod ifal year of the 
Arabs. 


The Lunar year, 
nionlh and day^ be¬ 
gins immediately af¬ 
ter isuo set. 


Cycle;i of thirty 
years. 


The years of 12 Lu¬ 
nar monlhs, and the 
months alternately 
of SO and tO days. 

^ he Inst month con¬ 
sists of SO days in 
the intercalary 
years. 
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Kvery one knows that the Epoch of Hejira, or flisht ef Mahommed from Mocha to Medina, from 
which all Moslems reckon their CiTil year, was found t. concur with Friday, the 16tb July, A. D. 
C‘22.—A certain sect of Islaamitcs, however, (of which were most of their Astronomers) reckoned 
it from the preceding day; i. e. Thursday, the 15th of July of the same year; a^ircumitance not 
to be forgotten when reading their ancient author*. 

It was established that the first year of the Mro. was the 53S5(h of the Julian period ;—-Solar 
Cycle 23—Lunar Cycle 15—Cycle of Indiction 10—and of the yEra of Nabonassaar (the current 
year of which began on the 21st March preceding) the 1370th. 

The Lunar year was found to consist of 354 days, S’* 4S' 36', and the Lunar Synodical month of 
29 days, IS’* 41' 3". So that the Mahommedan year falls short of the Julian by 1() days, 21'* 11' 
24' (nearly 11 days)j from which it follows that 12 Julian years are equal to 12 years, 130 days, 
14’* 16' 48' Mahommedan reckoning; and 12 Tropical years are equal to I2jears, 130 dajs, 
I?" r 48' of-the ?aine^ 

With these data there was no difficulty for finding the concurring Astronomical periods of both 
styles: but this would not have been sutficient for understanding the Arabian authors, who had, 
recorded their observations according to the Civil IjLalendar used in their own time and country. 
And as the Arabs had made their IDivil day, month and year, begin in the evening .imracdiat<»ly 
after Sun set, on the day after the coiy unction., when the Moon’s crescent began to be visible, it was 
found necessary to analyze the system on which their Kalendar had been established, and to 
understand how the mode of assigning the unequal duration of the Civil months, and of intercalat¬ 
ing the Civil years, which they had adopted, jm^de each so to keep pace with tho Moon’s Synodical 
revolutions, that the beginning of erer^ month always followed the conjunction by the least 
time necessary for t}ic Moon to become again visible. This was the part of the problem which 
tiicd the skill of the European Astronomer*; but with which we have at present nothing to do; 
what follows, being perfectly sufiicient (or all practical purposes. 

The Arabs divide time into Cycles of 30 years, 19 of which are called common, and consist of 
354 days, and 11 are called intercalary, which are of 355 days. The latter, in the order of the 
Kulendar, are the2dp5th; rth jlOth; 13lh; 16th,; 18th; 21sl; 24th; 26th and 29th of the 
Cycle. 

The year of Hejira is divided into 12 Kalendar months, which consist alternately of SO and 29 
days; excepting the last month, which in the intercalary years consists of 30 days. 

,The months are also composed of four weeks, and 1 or 2 days, which diifer in nothing from 
ours. 


(*) Tide observaUun, page 32 lufra. 
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ettmmencemSnts of Hindu year* concurrent with Christian Secular years, which mark the limits of 
the intermediate years of any century In the scope of three days Julian and four days Gregorian 
styles. 


The first division of Table LI exhibits the years of the Hejira, with their beginnings according 
to European expression, concurrent with Christian Secular years from A. P- 622 to IDOO. 

The second division gives the Hindu Solar years Cali yugam and Saca, with their common 
beginning, according to European expression, and to the Julian or Gregorian Kalendar, both 
referred to the same Christian Secular years, which are expressed in the last column on the right. 

Now let it be proposed to determine by inspection what Solar year of the Cali yug or Saca, 
jcomraences or ends in the year of the Hejira ? 

. 1« Refer to the General Table lit in that page which has A. Hejira 495 at top in the margin } 
you find that 562 falls in the 12th century, on the Christian year 1166 Julian style, and that it 
begins on the 28th October of that year. 

To 1166 add 3102; you have 4268 the notation of the year Cali yngam current, and 
from 4268 subtract 3179, you hare 1089 that of the year Saca, or from the birth of Salivahana. 

Now reverting to Table LI we find (sec. 2) that the Hindu Solar year concurring with A. D. 

1100 began on the2Sd of March of that year; and that the Hindu year which concurs with 
A. D. 1200, began on the 24th of the same month : therefore (preceding article) the year of the 
Cali yug 4258, concurrent with A.D. 1166, cannot have begun before (he 22d, or after the 25th 
of March of that year ; and us the General Table IK gave the commencement of the proposed 
year of the Hejira on the 2Sth October follaroing, it is manifest that it fell in A. Cal, 4268, and 
Saca 1089, and therefore, that these Hindu Solar years commenced in Anno Hejira 561, ^ 

In (he present case, as the year of the Hejira proposed, began so late in the Christian year at 
•the 28th October, and as tho Hindu Solar years from A. D. 0 to 1900 commence somewhere in 
all the month of March, Julian style, there was no danger of mistaking the notation of the corret- 
■ponding Solar years of the Cab yug and Saca. 

But if instead of A. 11. 662, which we have expounded, A. H. 1085 had been proposed, then 
extracting its notation and beginning according to European exprestion, out of the General 
Table IK, we find it to concur with A. D- 1674, and to fallen the 28th March, Julian, and 7th 
April, Gregorian styles. 

Now Table LI shews that the Solar Hindu year which concurs with A. D. 1600, began on the 
S7th March, Julian, and 6th April, Gregorian styles. And that the Hindu year concurrent with 
A. D. 1700 began on the 28th March O. S. and 8th April N. S. Therefore, the Hindu year may ;„ed„ciHe «.« 
have commenced either on the same day, or two days before, or two days after the proposed year 7 
•*f tho Hejira; so that its notation, vix. whether it ihould be 4817 or 4816 .Cali yugam, rcmaini 
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doubtful. Thii case is therefore irresoluble by the present Tables alone, and recourse nwist ho 
had to the Hindu rule for determining the beginning of the particular Solar year proposed. 

But these occasions are so rare, that between A. D. 1500 and 1900 they occur only four 
tfmes, and in order to render erery resolution possible by help of the present paper, I have cal¬ 
culated the commencement of the Solar years of the Cali yug 4711, 477G, 4841 and 4906, oa 
which the irresoluble case recurs, which, according to European expression, are as follows; 


Hindu years. 

Chris¬ 

tian 

years. 

Years of the Hejira. 

Beginning of concurrent 
Hindu Solar years. 

Caliyug. 

Saca. 


Old Style, 

iSew Style. 

0. S. 

N. S. 

4711 

1532 

1609 

1018 

27lh March 

6th April 

28th March 

7th April 

4776 

1597 

1674 

1055 

28th March 

7th April 

29th March 

8th April 

4841 

1668 

1739 

1152 

30th March 

10th April 

29th March 

9th April 

4906 

1727 

1804 

1219 

Slst March 

12th April 

29th March 

10th April 


It will easily be concluded from this Table, that the Ist Chaitram A. Cali yug 4711, falls on 
the 2d Mahorum A. Hejira 1018, 

1st Chaitram A, Cali yug 4776—2d Mahorum A. Ibjira 1055. 

Ist Chaitram A. Cali yug 4841—29th Zooledgee A. Hejira 1151. 

Ist Chaitram A. Cali yug 4906-—28th Zooledgee A. Hejira 1218. 

The converse of this proposition is still of easier solution ; for suppose that the year of the Call 
yug 4940, or 1761 Saca, be proposed, and that it was found to begin on the llth April A. D. 
1S38 N. S. 

Then referring to the General Table III we find at once that its commencement fell on A. 
Hejira 1254, the beginning of which occurred on the 27th March N. S. But as that Mahom- 
medan year lasts only until the llth April following, it is manifest that the commencement of A. 
Hejira 1255 will also fall in the same year Cali yugam 4940; but that from the 6th Mahorum - 
the year of the Hejira 1255 will concur with A. Cali yug 4911, and Saca 1762. 

It will be observed, that the irreducible case adverted to in the preceding article, docs not exist on 
this side of the question ; for as the feria beginning the Hindu Selaryear, and its date according to 
European expression, are. supposed to be given by the proposition, the General Table III shews at 
<?a<;e whether that date falls before, or after the commencement of the concurrent year of the Hejira. 
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The names of the months arc as follows: 


Mahorum 
SufTr, or Sepher 
RabUel-AyuI 
Rabi^el-Aukeerj or Sanee 
Giumatli; or 


Giurnansil 




AyuI 


Giumadi ; or> 

Giumaasu > 

Regebj or Regihab 

hich last wi.onth in intercalary years coui 

The names of the days of tlie week .ajre, 


i3ayi. 

SO 

8 

^hahaban 

I>av«o 

29 

29 

30 

9 

Rhamadan; or) 

Ramazan i 

30 

29 

■ 10 

Shawal 

29 

30 

11 

Zoolcada; ori 
ZoolcayadahJ 

30 

29 

12 

Zooledgee ; or % 

29 

or 

30 


Zoolcagiudab j 

30 . 

its 30 days. 




Indian Names, 


Arabic Names, 



Etwar 

1 

yoom-el.Ahad 

Sunday 

The Arabic napies 

Peer 

2 

Yoonf}»eLThani 

Monday 

of the day* <*f the 
week are Nuiiiernis} 

Mungul 

3 

Yoom-el-Thaleth 

Tuesday* 

fiist, secund, third, 
Ac. / 

Char Shumbol 

4 

Yoom.el*Arbaa 

Wednesday 


aTummah Rhaut 

6 

Yoom-eUKamis 

Thursday 


Jummah 

6 

Yoom-el-Dgiooma 

F riday 


Avul Hafiah 

7 

Yoora*eLEffabt 

Saturday 



Arabian Astronomers call the weekly day or feria by which the year or month commences, the 
Character or Root of the said year or month ; so that in the Mahommedan Kalendar each year 
afifi month has its peculiar Root or Character, which serves to And their succession, as shall be 
explained hereaftei*. 

Thus much it was necessary to disclose of the construction of the Mahommedan Kalendar to 
render the third General Table, and those numbered L and LI, intelligible. The process for 
determining the root, and initial feria of every month and year (to begin from the evening of the 
lath July A. D. 622, and continue to any subsequent month and year) is fully explained at page 
3^4 of this Memoir, 


Itof>(s of yrars and 
tli«j day of 
ll«e week on whidi 
each begins. 


ExriiANATioif anS use of the Tables which refer to the Mahommbpah^ year. 

Of the General Table III of this collection, being the 1st for this Memoir. 

This Table gives the beginning of every year of the Hejira from A. H. 1 to 1318 and thi. Oispositinn of the 
r,. . . , . ^ ’ ana me Geueral Table HI. 

Christian concurrent years from A. D. 622to 1900, according to the Gregorian and Julian styles. 

It differs from other Tables of the same kind (of which there are several) only in the arrangement 
of the years, which are here disposed according to their respective roots, or initial feriie; the 




















B iiulicnte« an in¬ 
tercalary year. 

* that Ih* year is 

the last of the Cycle 
of SO years* 

Concurriiifif years 
of the Cali y os; and 
jSaca how noticed. 


TTow to find the 
Christian year cor¬ 
responding with any 
of (he Hejira by 
Table lU. 
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SgureS I, 2, S, 4, 5, 6, and 7 in the transverse column at top, Indicating that all the years regt*. 
feed under each respectively, begin on a Monday, Tuesday, &c. which roots are indispensable 
for finding the commencement of the 11 last months of the year. I have pref. rred this arrange, 
ment to the more natural one of following the series of numbers, from local circumstances ; and 
because it facilitates a reference to the beginning of Hindu years of all styles, which like those of the 
Hejira, are elicited by their initial ferirn : so that in many cases their beginnings may be compared 
or verified by mere inspection. The inconveniency resulting from the interruption of the senes, 
which retards a little the finding of the year sought, is more than compensated by the afiftantage 
of avoiding the possibility of mistaking the roots; for the Initial feria is known the instant the year 
is found. 

The letter B affixed to any particular year of Hejira, indicates that it is one ©f the elcreii 
intercalaries of the Cycle of 30 years, and that it consists of 365 days. 

The asterisk * and stroke aboye and below the same year, indicates that it is the last of (he 
Cycle of 30 years, and that the intercalations begin anew from that period, according to thciF 
permanent order. 

Each page contains a century of Christian years, and its number is indicated at the top of it. In 
the margin on each side is entered the first and last concurring years oi the Htjira; of the /Era 
Cali yugam, and from the birth of Salivahana, usually called Saca. 

In those particular cases where the MahommedaH year begins and ends in the same Christian 
year (or, which is the same thing, when two years of the Hejira begin in the same Christian year), 
th© commencement of both is inserted in the column of the root proper to one of the said two 
years; so that the other is out of its place; on which account its own character is afiFi:sed to it, 
and these years are repeated twice in the same page. Thus we find A. D. 1258 in the first and 
third column of the page containing the 13th century, because the roots of A. Hejira 656 and 657 
are 3 and 1, and that the beginning of both fell in the said year of Christ 1258.* I have preferred 
repeating, to separating these years ; because the former method gWes a warning which may pre^ 
vent troublesome mistakes. 

From the year 1582, when the Gregorian style was introduced on the Continent of Europe, 
the notation is registered according to both styles, which was found necessary, because the 
new one only obtained in England in the years 1T52. "What remained of years to reach the 
end of the 19th century, was not of sufficient consequence to alter again the form of the Table# 
The commencements of the years of the Hejira continue therefore to be given till the end, accord* 
ing to old and new style. 

Example T. 

Thus if I want the Christian year concurring with that of the Hejira 271,1 look info thatpage of 
the General Table Ill, where 184 (the nearest below that year at the top of any page) is registered 


•MIN/Sr/f, 
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In tlie margin ♦ and finding tliat It falls in the Oth cfentury and In thd column, the root of which l 9 
I conclude that it concurs with A. D. 884 j that the 1st Mahornin of that year fell on Yoom- 
el-Thani (Monday) the 29th June 0. S. ; and la^lj^) as the notation of the Mahommedau year 
bears no B, that its last mouth Zooled^ee^ consists only of 29 days, the year being a common one. 

Example IL 

But if the Christian year 1324 be proposed, and the beginning of the concurrent Mahommedan ITow to find the year 
^ r r 7 o o of lirjira correa^ 

year be wanted, referring to the same Table where the 19th century is indicated, I find the given p»»nding to any 

Chrlsliati year by the 

year to concur with A. K. 1240, under the root 5, which shews that it begins on a Thursday same Tabic, 
(Yoom-el-Kamis), and as its notation bears a B, it is a sign that the year is an intercalary one, 
and therefore, that the last month, Zooledgee^ consists of 30 days. 

For finding the beginning of the intermediate months of the Mahommedan year, by help of the 
General Table III, it is supposed that the Dominical Letter is known. But although itbe noi^ 
expressed on its face, it may quickly be deduced from the European date and character which* 
indicates the commencement of the year of Hejira, 

Example TIf. 

For as we have found that the year of Hejira 1240 will begin on the l4th of August J *ulian to find the Do- 

, minical f<cttrr hy 

and 2fith Gregorian styles A. D. 1S24, and as the root for that Mahommedan year was 5 (Yoom* meuns ofthe Gcooral 

el-Kamis, or Thursday), on referring to any Kalendar wherein tlie Dominical Letters are inserted, 

and taking the 14th August to fall on a Thursday^ we find, (counting three days therefrom) that 

the Sunday following corresponds to the Letter E, which is therefore the second Dominical Letter 

of that Bissextile year, and F the first according to (he Julian style. 

In the same manner the 26th August falling on a Thursday, the Letter opposite (o the next Sunday 

will be found to be C, the second, and D the first Dominical Letter according to the Gregorian style* 

But as it seldom happens that the beginning and end of the same year of the Hejira falls during the 

course of the Christian year in which It begins, the Dominical f^etter of the ensuing one is almost 

always required : but it is sufficieatly known to be the preceding one in the order of the alphabet 

to that previously found. 


0/ Table L, being the second for this Memoir. 


As the General Table III only gives the root of the year and Mahorum, it was necessary to 
establish some means for obtaining that of the remaining months of any proposed year, from 
which the particular dates might bt deduced. 


For this purpose a Table was constructed by Gravius on the following principle^ 


Construction of 
Table L, 


As the twelve months of the Lunar year are alternately of 30 and 29 days, the latter begin and 
end on the same weekly day or feria ^ and the former end on the next to that on which they 
began. 
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Sl 


lit use. 


Altention to tho du¬ 
ration of Zo*»le.dge(* 


Ifow to find the bo- 
ginning of every 
mootli iii tbe Lunar 
>ear. 


Thus when the month of which consists of 30 days, begin.Voii the first feria (Suiu 

day) it ends on the 2d (Monday)j Suffr^ which comes next, has only 29 days, and therefore begins 
and ends on the Sd feria (Tuesday); Rabi.eUAvul, having 30 days, begins on the 4 ih feriji 
(Wednesday) and ends on the 5th (Thursday) ; and so on of the rest. 

The only particular attention required in this process, is to notice whether the year be a 
common or an intercalary one; because (as has been explained at page 220) in the latter case 
Zooledgee counting 30 daj’s, ends ou the feria nextio that on >i’hich it began, whereas in common 
jears it ends on the same, 

Example. 

J^^et it be required to find the* beginning of every month in the year of Hejira 1240. 

Referring to the General Table III, where A. H. 1216 stands at top in the margin, with 1240, 
we find that this j’car falls in the 19th century, and in the column wlwse root is 5, which shews 
that it w ill begin on a Thursday (Yoorn.el.Kamis). The letter B, annexed to its notation, 
indicates also that it is an intercalary year, consisting of 355 days; and therefore, that the month 
of Zooledgwe counts 30 days. 

Again, since the same Table informs us that the proposed year begins on Thursday the I4th 
August 1824, if we follow the process indicatwl at page 223, we find that the 

Bominical Letters for that Bissextile yedLt aredPE; and for 1825 D, Julian style, or DC for 
1824 and B for 1825 Gregorian style. 

With these data we are to proceed as follows : 

The character of the proposed year being 5 (Thursday), we turn to the column in Table L, 
the initial feria of which is 5 at top; and in which we are to continue for the remainder of the 
year of Hejira 1240, 

2. For the month of Suffr. 

The root of this month, Table L, is 7; i. c. Yoom.el-Effabt (Saturday), 

To check this, if we count 30 days in the Kalendar from 14th August, we find 13th September; 
which truly falls on a Saturday. 

3, Rabi-eLAvuL 

Root 1, i, e. Yoom.eLAhad, Sunday; count 29 days from ISth September, and we have 12th 
October, which also falls on a Sunday. 

4, RabLel.Aukeer. 

Root 3, I. e. Yoonj-el-Thaleth, Tuesday; count 30 daysfrom 12th October, and we^havo 11th' 
November, and it also falls on a Tuesday. 

5, Giumadi-el-Avul, 

Root 4, I. e. Yoora^eLArbaa, Wednesday; count 29 days from lith November, and ive have ' 
10th December, AVednesday. 


6. GIumaduel-Aukeer. 

Root 6,’ 5. e. Yootn-el.Bgiooma, Friday ; count 30 days from 10th December, and obserte that^ 
the Dominical Letterfor 182&becomes D, Julian style ; and we have 9th January Friday, 

7, Ilegeb. 

Root r, i. e, Yoom-el-Effabt, Saturday; count 29 days from 9th January, and vre bare February 
7th, Saturday. 

8. Shahaban. 

Root 2, 1 , e. Yoom-el.ThaaJ, Monday; count 30 days from 7th February, and we haw 9th 
March, Monday. 

9. Ramazan. 

Root 3,.i. c. Yoom-el.Thalefh, Tuesday ; count 29 days from 9lh' March, and we hare yth^ 
April, Tuesday. 

10. Shawal. 

Root 5, I. e. Yoom-oLKamis, Thursday; count 30 days from 7th April, and vre hare 7th 
May, Thursday. 

11. 2^oolcadc. 

Root«, 1. e. Toom-cUDgiooma, Friday; count 29 days from the 7th May, and we hare 6tif of 
June, Friday. 

12, jZooledgee or Zoolcagiadah. 

Root 1, i. C. Yoom.el.Ahad, Sunday; count 30 days from 5th June, and we hare 5th July,. 
Sunday. 


If we wish further to check (his operation, say, 

To the 6th of July add 30 days (because the year of the Hejira 1240 is an intercalary one, and 
Zooledge has therefore 30 days) and you have 4th August, which by the Julian Kalendar falls oa 
a Tuesday, and therefore 3 should be the character for the ensuing Mahommedan year 1241. 
Referring to Tible I, we find in fact that the said year began on the 4th of August, Julian style, 
and that it bears 3 for root; therefore, the operation has been well performed. 

For having the concurrent beginnings according to the Gregorian Kalendar, the process 
exactly the same, excepting that a different Dominical Letter must be used. 













JIaw to expound 
' Jiny particular date. 
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Thus employing DC, and T5, instead of the former Letfers^^ we shall hare, 




1 

Mahorum A. H* 1240 

Yoom-el-Kamis 

Thursday 

26th August. 

2 

Suffr 

Yoom-el-Eflabt 

Saturday 

25th September. 

3 

Ilabi-el-Avul 

Yoom-el-Ahad 

Sunday 

24th October. 

4 

Rabi.el.Aukeer 

Yoom-el-Thaleth 

Tuesday 

23d November. 

.6 

Giurnadi-el-Avul 

Yoom-el-Arbaa 

Wednesday 

22d December. 

e 

G iumadLeU Aukeer 

Yoom-el-Dgiooma 

Friday 

21st January. 

7 

Regeb 

Yoom-el-Effabt 

Saturday 

19th February. 

8 

Shahaban 

Yoom-eLThaui 

Monday 

21st March. 

. 9 

Ramazan 

Yoom-eLThaleth 

Tuesday 

19th April. 

10 

Shawal 

Yoom-el-Kamis 

Thursday 

19th May, 

11 

Zoolcade 

Yoom-el-Dgiooma 

F riduy 

17th June, 

•12 

Zooledgee 

Yoom4.d-Ahad 

and 

Sunday 

17th July, 

1 

j Mahorum A. H. 1241j 

j Yoom-el-Thaleth 

j Tuesday | 

j 16th August. 


Thus it was that beginning from the 16th July A, D. 62^, of which the corresponding year of 
ihe Hejira was 1 commencing, and whose root was 6 (Yoom-el-Dgiocma or Friday), the whole of 
ihe General Table HI was constructed. It is easy to perceive how that Table may be prolonged 
at pleasure, to any assignable Epoch w hatever. 

There remains now only to shew, how to deduce any particular date when the comiDcncement 
,of the months and year have been determined. 

This question presents no noct of diffieultyj for let yoom..eLTliam, the 18th of Shawal, A> 
Jlejira 1240, be proposed. 

Having found in the preceding article, that the said month will begin on the hDth .May N. 
,1824, add 18 days to that date, and you liaveMonday, the 6 th of June atSunset, Gregorian style. 

In the same manner, let the 151h of January 1825 O. S. be proposed, and its concurrent date 
in the Mahommedan Kalendar be wanted. 

Having found in the preceding article, that the. 1st GIumadl-el.Awkeer will fall on Friday, 
the Sth of January O. S. 1825, subtract the same from 16 ; and the remainder 6, shews that the 
proposed date will fall on Xoom.el.Kamls, the 5th of Giumadi.el.Aukeer. 


Of TABti: LT, dcing the third of this Memoir. 

How to find the This Table serves to find by approximation the Hindu Solar year current on the beginning of 
cur*rfnt on^Sie begin- proposed year of the Hejira, so that their juxta position may always be determined, excepting 
^ cases, which are so clearly indicated that there is no mistaking them (as will be 

teen hereafter): but to compare any particular date, recourse must be had to the means which 
were dUcloied in the Memoir on the Hindu Solar year, because the present Tables give only the 







mi$T/fy 
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NOTE L 


On he.Jiixta position of the beginnings of the Mahommedan Lunar and Hindu LunLsolat 
J/ears. 

f \w. \heMhandra mam %^^ not been subjected to intercalations ^ which, have no analogy ao 
those wliieh are nsed in the Arabian Kalendar, there would hate been no difficulty irt comparing 
djites proposed in these two accounts of time, the difference of their periods being so very trifling, 
that for a great number of yrars it might hare been neglected without ihconTeniency, Here 
fo^towa a compariitiire^fiew of^the respectlie' Lunar yeat^S and months on ywhich the operatioa 
would depend* 


Mahommedan and 
llriidu ' Liin If solar 
p4fri(idi compared* 


Hindu Lunar y^ar (Surriah SJddjkanta) 
^-Arabac '• • 


. Hindu lime 
of 60 guddics a,day, 

©. ct. V. p, 8 . 

3&4'.^2 I fti 57 
; 3 M . r2 1 3 0 O 


European time In hours. 

I>. H. ' ^ ^ 

354 8 4 S 3 S 3^,8 

. 354 -8 ^8 36 ^ 0^0 


Difference, Arabic *f- 6 . ;S 

Hindu Lunar month do. • 29 31 50 6 59 

..Arabic . . .* 29 31 50 7 30 


2 25,2 


29 12 44 2 47,6 

29 12 44 3 0,0 


31 


12,4 


Difference, Arabic 

1rhu5 whilst the Arabian *2ynodirn! Cycle of 30 years consists of IG631 0 18 0 0 

The same number of Hindu Lunar years i» • - 10631 0 16 47 24 


The difference being in 30 years «* • 1 12 36 

But although the Hindus really add or retrench nothlngio their computations of Astronomical 
periods, yet as the construction of their Civil Kalendar requires erery two or three years the 
intercalation of the of .a month, whilst time follows its regular course, and as the Arabs 
only injiercalate days, all that can be done is, after computation of the same, to compare the 
Pralhama TVd/irV which begin each Lunar month and year, with the dates of the Civil beginnings of 
some Mahommedan month which fall nearest to them and which nerer differs more than a couple 
, of days therefrom, but which will not recur as to names in a similar seritfs, for-^easons which 
it is unnecessary to repeat in this Blemoir. 


The brginBrngs of 
the Mahommedan 
and Hindu Luni-so- 
lar moothi may be 
compared without 
any refereuce to 


(*) the Civil Arabic Cycle is thus constructed. 


19 years of 354 days 
11. years of 


Humber of complete dayfr 


67?«(1 

106^1' 



















Conaptitation of the 
junta position of the 
beginuitig of the fi rjt 
'ycuT of the Hejira* 
anil of the tnonlh 
Hhndrapada of the 
Lnn'ti^oW ^ear 
37^4 of the Callyug. 
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A, for referring the Hindu TidhI,, or Lunl-solar day. of the Hindu year, to tho.e of the 
Mahommedan Kalendar, it would be rain to attempt it by any mechanical proces, ; a T.dh. be.n, 
the .pace of time which i. requisHe for the Moon to more through 12* .f her path, to or from 

theSun,andcon.cquentlybeginningatno 6 xedin.tantof^^ 

Computation of the Hunjunction Khich preceded the beginning o/ the JLra of llejtra, br, 

Vakiam, or Solar process. . .v « ,» 

We hare .een at Example V, page 88 , of the Key to the Madhyama Saura mana, that the fir.t 

Civil day of the Hejira, according to vulgar account, viz. ISth July A. J). 622, fell on Friday e 
26th Audi of the 8724th year of the Cali yug. but that Hindu Solar date was deduced rom he 
European one, and not computed on the principle, of Indian Astronomy, which we .hail do in the 
present Note^ and as independently of its peculiar interest, it presents a case where the Ahargana 
is less than a Vedam or 1600984 days, (hitherto not considered), I shall insert it at full length 
for.tho reader’s informaUon, The computation will be referred do the supposed Meridian of^ 

TrivallorCo ^ ^ mi t 

Ite 1.0.0 «.«>»»««.«' ‘r V.bU. XLVUI »d XUX, ...II b. 

30 th Phalfiuna 3723 . 1359854 2 41 61 

—.xlbrxw^ « « > .da4l«.aon..T.b.X LIX,U8 

u.A.ai . . . “ -T?" ‘ * 


1359919 51 84 33 
+ 24 

1359973 61 34 33 Lunar Ahargana 
eo Solar Ahargana 


1359973 

1859919 

^ '24 


25th Audi commencing 

or 24th when the time wanting 25 37 

by r, ^.e soota dina. will he, The The 

Moon, IVednesdap; and the Dominical Utter being expounded by Tables -V and I, .. C, giving 

Wednesday the 14th and Thursday the 16th July 622. m„e 

For finding the Moon’s place we are therefore to compu.e her Dnrno, Chandra Vah.am, Dhur, 
mavanham, and P'hala, by her Ahargana above found, which being only 1359073, shews that it 

bears not division by a Vedanie 

Vedam 1600931)1^9973(0 a * 

lUz. Gherica 12372)1359973(109' 

12372 
122773 
111343 

Calanikm 

Dovaram 249)2332(9 

Chandra Vakiam 100 


3^9 X 3 27 48 10 
8 X 11 7 31 3 

e X 0 27 44 6 


2 0 30 10 
9 33 9 

8 9 36 54 


8 2 40 IS 

Equafion of Vakiam 100, TabU XXVI, 8 1 17 0 

. « - 4 3 57 IS 


^ »s place uncorrected 
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III order to find tlie Moon’s true place, compute that of the Sun at Kis rising on the same Jfcfi 
2 ^lh Audi commencing : 

► On the Ist Audi the Sun entered the Sign Carcata 23 the 4th of the Zodiac, life had therefore 
completed • - ^ -- • 3“ 0* O' OV 

To which add for 24 days, - • • • • +24 0 0 

And as on his entrance into the new Sign there wanted of Sun rising 

8^ 25^ 27% add the guddias as calas and viguddiaa as >icalas « + 8 25 

O’s Saura place on the 26th at Sun rise • • 


0' + which subtract * • 

0»s Sputa -Graha or true place, 25th Audi 


§L 


3 24 

d 

25 

i r 



1 

0 

22 

3 22 

59 

3 


For the Moon’s place corrected* 

Haring found the Suti’s frtic placfe^ we may now correct that of the Moon, ts follows: 


X)»s place uncorrected • - - • 

% Table XLVH, we find the DeseHtara taUi for. the preceding 
month Auni n - ^ 

For the andrarlcalas (same Table) we find + 2, and the odd degrees, 
minutes and seconds of the O’s apparent Longitude being 22* 69 3^ 

Multiply by » • * X ^ 

The 1st Equation will be • • - 45' 68" 6*^ or say 

For the 2d Equation* As the Moon is more advanced th^in the Sun, 
from Table XX VI take her true motion for Chandra Vakiam 100, 814' 

And her mean motion being » - -' 791 

Difference • 63 

Now after division of the Ahargana by the three last Klementi there 
were, among the rest, 9 Devarams, to each of which are due 32", which 
gives 4S", to which multiplying by the difference 63' gives 4' 

14' 24", which because the ysirue is greater than her* mean motion, add 

J’s Sputa Graha, or apparent place, 25th Audi at Sun rise 
0 ’s do. - - do. present page • . . 

©and ^’s apparent distance at do. • • 


». 

4 3 67 1$ 


+ 70 


+ 46 



4 14 

4 4 

9 18 

3 22 

59 25 

11 

9 48 
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For the Sun’s f rue motion. 

the Yoghladi Table (XXYU, part 1) the Fqiiation of the Sun’s inotion.for,.8 

oivthe^4th Audi conrplete, is -.j.5®'=:‘<herefdre for that d»y it^ ■ 46* 

Which subtracted from • • • 60 

^ Gives the ©’s Sputa Gali, or true motion sought » 67 15 

Forthe relative motion, 

])’« Sputa Gati • • - •• 844' 0* 

©*s do. da* -,1. • • "67 15 

Rclatife motion » • • » ‘'786 45 «• 13 'C'‘45* 

For time due to distance. 

13* 6' 45* : G0» (one day) :: ITSMS* : 5^4’ 5t\ * 

And b«eanse »l the time of Sun rl.ing on the *5ih Audi, the Moon’s nppiirent LongitocIe, 
'was greater than that of the Sun, it shevi's that the conjunction was past^ therefore subtracting th« 
Quantity above elicited from » • » 60* 0’ 0* 

^ ;:;51 , 4 r51 

We hare the true time of conjunction j S^lth Audi 3724 .► 8 55 0 

The preceding result (though only an approximation) is iperfecily.rsnlHcient for our present 
purposeSj ;an4 shews that according to the Rules of Indian Astronomy, the conjunction which 
preceded the 1st Civil day of the Hejira ffU some time in the morning of the 24th Audi; A, Cal, 
3724, and theije fore the Vralkmna 7'idhi of the Lunar month BhMrcq^ada^ m\ the 
answering to Thursday the 16th JulyA. D, 622, which is precisiely the day referred to by 
most Arabian AAtrouomers as that which begins the Hejira, 

This coincidence may give rise to some speculations respecting the authority which was origi- 
TralJy consulted when the Epoch of .the Fiight was determined. For at (bei time when- the prophet 
unfurled the standard of the faith, the Arabs had certainly no Astronomy of their ow’ii, . and 
probably none at all of others; and although he may have resolved on assuming the day of his 
exile for the first of bis new mru, the task of fixing it permanently must have devolved on his 
successors. 

But the Alexandrian School and IJbrary, were destroyed on the 2d Ma/rorj/m- of the 21sf year 
©f the Hejira,' a time too near the beginning of the revolution to suppose that it may have, been 
previously cohsulted on the construction of a new Kalendar. It is therefore more, probable, tUt 
when in more settled times, Mahommed’s successors resolved on that measure, they may have 
hnd recourse to their Indian neighbours, who since the destruction of the Alexandrian School 
■were the only nation in the East who cultivated the seienccs. 
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tiiai Ancient Astronomy has left shoots which it must haie taken time to extirpate'i Nbr*cnn -I> 
believe that the Braminlcal power, (which rests entirely on opinion, great as it now is, and bai\ 
been) can have proved so ellicient as to have occasioned the sudden and total overthrow of the 
latter, in the same manner as Timur Long, and Nadir Shaw subsequently annihilated their public 
institutions. It is therefore highly probable, that Sydereal Astronomy began to be iu repute, somer 
hundreds of years before it openly superseded the Tropical one * and as to the motive of its 
abolition, I cannot be persuaded that the specific purpose of anj set of men, when eflecting 
change can have been to do away their Ancient History (page 70), v., 

Some old documents (and particularly inscriptions) may therefore still be found bearing dates^ 
in Sydereal account, more ancif?nt than the Epoch assigned to its legal admission, and to these^ 
my Tables will apply. I beg it, however, to be understood, that I intend no review of Mr. Bentley’s^ 
valuable production, for which I have neither leisure, means, nor abilities ; most of his conclusions 
appear to me decisive, and, more than all tjie rest, those which attack the unfathomable antiquities^ 
of the Hindus. But I did not wait for the appearance of the “ Historical View'^ to decide?, 
against them ; for although unacquainted with Bentley’s discoveries, I have long since been 
persuaded, and have declared it to be my opinion, that their periods and yugs were nothing else but 
mathematical contrivances, resting one end on observations taken at the time when they were 
inrented ; and at the other, on some Epoch so very remote, that the greatest possible error in the 
position of the Planets at the time referred to (which could never exceed G signs in Longitude) 
must become almojft insensible in their annual revolutions, and unimportant until after a great 
number of years intervene, either before or after the time of invention. 

There is something so obvious in this view of the subject, 4hat Ujicannot bo wondered at, if 
Bentley fancied (though erroneously) that the attacks made on his doctrines were designed for 
him, personally. Another motive, perhaps equally reprehensible, was I fear, the hidden cause of 
their having been so frequent and repeated. In France I can affirm, on the verbal and written 
assurance of the late M. Delambre^ that Bailly’s doctrines never obtained any proselytes 
among men of real science ; and when on a particular occasion the celebrated JLa Place asked 
me (*) whether we Indian Gentlemen, and Members of the Asiatic Society, believed that anjr 
of the Indian periods were established on actual observations, on my assuring him of the 
contrary be expressed roach satisfaction, and replied that he was sure such a notion could nerer 
have been long entertained by any Suvynt* 

But I fear the author of the “ Historical View” more justly ascribed the perseverance of some 
of his critics, to a bent towards infidelity, which in some instances was hardly denied ; such 
was the prevalent philosophy at the close of the XVIIIth century. But as scepticism has now 


(») At a meeting of the Board of Longitude in April 1816, 
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succeeded to incredulity, and as the ruling maxim of the beginning oi the XIXth, is that 
thing mxt^ be true^ I have no doubt that the (loctnncB cental ned hi thnt mast profound 
work (hat hits hitherto appeared on Hindu Astuinoiwy, will meet ivilh little or no opposition 
from any quarter ; at least from such as the author need have cared for if he had lived to enjoy 
the Buccestt which I anticipate. 

Whatever be the final opinion of the scientitsc world on the antiquity of Sydereal Astronomy, 
and the manner I have applied it to the construction of the Hindu Kaleiidars (which was the 
only proTince I was desired to iorestigate), I commit (he present work to the judgment of the 
public with no sanguine expectation of success; but with a sincere desire that it may, (iu its 
measure) prove useful to Chronology, Should I b« disappointc^d in that expectation, I shall be 
consoled by (he recollection of the amusement it has procured me during several years 5 and the 
opinion it has enabled me to form of the skill and ingenuity of the Natives of India, which, 
though duly appreciated by many of their rulers, is not suificicntly known to the great mass of 
Europeans who live among them. 



END OF THE FOUIITH MEMOIR 
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0« the manner of computing the Ahargana/ar the beginning of the Solar year., and end 
of the Luni-solar year., counted from the commencement of the Call yug, by means^ of 
the Tables, from which the Stroslidi digona and SooU dina/t>r either may easihj e 

deduced^ 

Am. the Rule, given in Hindu book, for the relation of .he Ahargana, are very opero,e, 
and consequently liable to mistake, in the computation. It will be found, however, that in the 
Indian process, that Element i, unnecessarily wrapped up in mystery ; and that both the Solar 
and Luni.solar Aharganas may be obtained with perfect accuracy, by help of fables which 

neither difficult to use, nor to understand. , 

I shall first consider the Solar Table XLVIII, which is divided into two parts, the first giving 
the Ahargana according to the Surriah, and the second to the Aria Siddhantas. 

According to the former Shstra, the duration of the diurnal revolutions of the Stars in one year 
is - 3fi6*,16« sr SI' 24* and 1582237828 _ 4320000, is the number of Bhumi savan 

(natural) days in a Maha yug: hence the-Solar Sydereal year, according to the Surriah Siddh.nta 
is "-l lltllV * ***** quantity is the constant ratio of the first part of 

the Table. 

In the same manner the drurnaf revOlutWns of the Stars in one year according to tie Aria Sid. 
dhanta is - S86* I5‘ 3^' 1582237500 — 4320000 =r 1577917500'’, is the 

number of Bhumi savan days in a Maha yug; consequently the Solar Sydereal year is 
365 ** 15* 31^ 15% which is the constant ratio of tha second part. 

Lastly, we have sh.wn atpage 12 , Ist Memoir, that because the year which opened the Cali yug 

began 4* 51* 8’ 45’ from the commencement of an entire week, the Hindu,, with a view to reckon 
from a complete period, added a Cshepa of 2'’ 8* 51' 15' (complement to 7 days) to the Ahargana, 
which was the same thing as retrenching it from the Epoch itself. 

It is therefore always to be remembered, that with respect to the true Epoch-of the Call yug, 
there will be found that difference in the Tabular results. 


nm xLriii, 

part 1. 

Nu»nl><*r of diurnal 
revolutions of the 
Surit in oae year. 


SoTrtr Sydereal year 
Surriah Siddhanta. 


Do, Aria Riddhan# 
ta. 



misT/ff, 





Cjfhtpu nr Kqnation 
tu a euniplcle week. 


Date of the Cali 
3 'u^adia ISth Febro- 
ary A. A. C. 3101. 

By the Tahlea l©th 
February, 


Example I, iRt part 
i)f TaWc XLYlil, 
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For let the Christian date of the Yugadia, or first day-of ihe Call yug^ he sotsght; proceeding a0 
shewn at Example 5, page 20^ with Tabic YI^ and at the Example in page SQj with Table VIII^ 
we shall find 

». G. V. F. 

Initial Root A. A. C, 3101 - (^) 51 8 45 

, Add Cshcpa" • • • • (2) 8 51 15 

Boot sought 1 • fl. • (5) 0 0 0 

Friday. 

And as the Dominical Letter for that year will be found to be B, the Yugadia under consider¬ 
ation falls on the 18th February of the year before Christ 3 IQ 1 current, whereas the Hindu 
Tabular date, ogives only the IGth, 

, As the Hiadu Tables for finding the time of the Sun returning to the beginning of the Solar 
jS^odiac, are affected by this Equation, it must be accounted for when calculating the Solar Ahar- 
gana ; observing that, if computing from the Epoch the Cshcpu becomes a bodhyarri or constant 
Equation to be subtracted from the aggregate sum pf days, guddias, &c. reckoned from the 
;ii8Bamed Epoch as given in the Table. 

The preceding considerations will suffice for explaining the construction of jthe. first and second 
jiarts of Table JCLVIII; we shall now give some Examples pf their use* 

Example I. 

10 Wanted the Solar Ahargana for the beginning of -the Solar year '4924 of the Cali yng, or 
4923 complete, answering to A. D. 1822, according to the Surriah Siddhanta, 

Y. I». G» V. F. 

By Table JlLVIfl, part 1, wc have for 4000 .1461035 1 33 20 

900 . 3287S2 52 51 0 

20 " - 7305 10.30 28 

r : 3 > 1096 46 34 34 

cil 798163 5 r~29 22 12 
.«Phtract ;Sodhyftm _ 2 8 51 15 0 

X5t Mesha masla Tv®'* modern k'aisdcha; and - -- 

Tam ul 6’Aa«Vrawi, Ahargao a sought . - 1798166 >42 88 7 12 

And for the Sppta dina 7)1798166\26C88 

with a remainder of 6. , which counted from Friday, shews that the Soota dtna or 

initial feria falls on 

27 Wanted the Ahargana for the, 1st of the, Solar month Vrischka masha i the vAodern 
Mdrsgsiras : and of the Tamul denomination, Cartiga* 

I). G. T. P. S. 

Abargana, 1st Vaisachsv, above found - - ,1798166 42 38 7 12 

Add collective number of days registered in the 
last column down to Cartiga ^ - 216 .48 IS .18 89 , 

Ahargana, Ist Margasiras; which divide by 7)1798383 (30 51 25 51 

remainder 6 and counted as usual from 


Friday, gives the Soota dina on Thursdaif^ 
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.Ts^OTE II. 


On Dr. Euttori's RuU for finding the year of the Hejira. 


It is difficult to understand on what principles Dr. Hutton has established the Rule which 


he gives in his Mathematical Dictionary for finding the Chriatian year concurring with any pro. 


posed year of the Hejira : it runs as follows; 

“ Reduce the given years of the Hejira into days by multlptying by 3.54, divide the product 
*< by 365| and to the (quotient add 622 years of the Hi^ira commenced.” 


[Mathein. Dictio. Vol. I, page 593, 


1 fear that this rule is more remarHable for its brevity than for its accuracy (for the above 
passage contains the whole of the Rule). If it were sufficient to multiply the proposed years of the 
Hejira bv 354 for obtaining the sum of days elapsed since its Epoch, what becomes, it may be 
asked, of the eleven intercalated days in the Cycle of 30 years, which make the years on which 
they fall be of 355 days, and in the course of 90 years retard the Ueginning of the Civil year by 
S3 days ?_Let us try the merits of this rule by its results. 

Let it be proposed to find the Christian year concurring with A. Hejira 1215. 



So that following the letter of the precept A. II. 1215 would concur with A. D. 1799, which 
however, throughout Christendom and Islaamism is taken to be 1800 : the 210 days which remain 
after division by 365^ arc insufficient to account for such a difference, although they would bring 
the epoch of coincidence about 7 months later (206* 17^ 8' 31' being equal to that number of 
Lunar months), but these odd days end at no definite period ; and no notice is taken of them in 
the precept; We are therefore compelled to conclude, that the very learned and justly cele¬ 
brated author has only glanced at a subject which it did not enter into iiis views to investigate 
minutely, as may be inferred from the shortness of an article which, though intimately connected 
with Astronomy, was di-sposed of in twelve lines of his Dictionary, 


/ 
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POSTSCRIPT. 

Some time after Ihe Ka!a Sanlsallta wai committed to the press, Mr. Benth*j*s posthumous 
irork, entitled An Historical View of the Hindu Astronomy from the earliest dawn of that 
science, down to the present times’* came to my hands, having just appeared for the first time 
in Madras, though published in Calcutta two years before, * 

On a cursory perusal of that production, (which remained only a few days in my possession^ " 
and at a time when I was engaged in editing the present work), I congratulated myself on having 
pursued an object totally ditferent from that which Mr. Bentley had in view: For it was then too * 
late to have benefited by his instruction ; and in case of collision, with such unequal means and 
pow’ers, I would have had cause to apprehend the judgment of the public on the issue. 

Fortunately for me, Bentley soared to (he highest regions of invfstigation, whilst I was collect* 
irtg tools for labour, and toiling in the lower walks pf research. He strove to drive error from 
the seat of truth, whilst I was employed in shewing how she ruled the population of the East, 
during mariy centuries of usurpation ; in fine, his object wai philosophic, and mine merely one of 
practical expediency, Our works may therefore (with an inverse degree of applause and censure^ ' 
subsist together, tad prove useful in their respective departments, 

1ft will be observed that the abolition of Sydereal Astronomy pronounced by the work alluded to, 
to/iave taken place from the Vlth ceptury ppwards, renders a great part of my speculations unavaiL ^ 
ing; to which I shall reply that, ^ilthough agreeing in substance to a doctrine which the scholiast has ' 
so ;ibly supported^, yet Ido not go yrithhiip the jvholelength of believing that the use of Ancient or 
Tropical Astronomy, was so suddenly relinquished, and the Sydereal so readily adopted, as might 
be inferred from the precise Epoch which he assigns to that event (March A. D. 5S8, pagc 73). It > 
required nearly two centuries to drive the Aristotclpan philosophy out of the Universities of . 
Europe, and arguing from analogy, it is not to be supposed that a people, of all others the roost 
ntjached to its institutions, would have simultaneously adopted new theories, when the old ones 
were still found to answer, (and were in reality better than the new), for no other purpose than ^ 
to appear the most ancient nation in the universe (70);” for, although I do not pretend to 
say that Mr. Bentley meant to convey absolutely such a notion, yet his text bears that construction. 
Before the Epoch referred to, ithe Sydereal Astronomy (certainly the most commodious of Iho 
t^^o) must surely have thrown out some roots the jninds of the learned men of those limes, and 
have lurked, perhaps during several centuries in the public opinion. Some sect of philosophers 
must have taught it; and some separate tjrjbe or nation must have counted time by the same, before 
it became the general doctrine of India, And from the same consideialions it may be believed 
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For the Luni-solai 
Ahancaua, Table 
XLiX, 
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There iMJing net the least dilTerence from what precedes In the manner of using the second part 
of Table XLVfil, and all cascsj eHher according to the Surriah or Ada Siddhantas, being to be 
resolved precisely la the same manner^ 1 shall dispense with giving any more Examples for the 
Solar Ahargana. 

To Jind the Lunusolar Ahargana hy means of T'able XLIJf, 

The construction of both parts of this Table, is as simple as that of the preceding oac* Its 
whole theory rests on what follows. 

According to the Surriah Siddhanta, there are 57753356 periodical revolutions of the Moon in 
a Maha yug or 15779178i^S natural days. Hence the Moon^s perioidfcal month is First pai^ 

or 27<1 SJOff 20V ^ip 39S‘,77, (27^1 8*‘ 8' 8"^ 3Q'%6 European time.)./rom the number ofperiodical 

revolutions in a Maha yug, subtract the number of Solar days iu that.periodj, or 57753336 
4320000, you have the number of Synodical revolutions in the same time, ir 53433336 ; and 
or 29<1 Sis 50v 6 p 69s,78 (^29«* 12h 44' S'' 47",6 European time) is the dui*ation of a 
mean Lunation, according to the Surriah Siddhanta: a mean Lunar year months is therefore 
e^ual to 364«1 22g 23P 57»,14 (354^1 Sl» 48' 33f 48* European time) which is the constant 

ratio of the first part of Table XIAX. . . 

That of the second part is deduced from the same principles, the only difference being that 
the Aria Siddhanta counts only 15779175200 natural days in a Maha yug. According to that 
authority the Moon’s periodical monthis therefore 27* 19* 17' 58** 29’ &c.; the Synodical 29* 31* Second part, 
50' 5*’ 40’,SI, and the Lunar year of 12 monlhs 354* 22* V 8*’ 2*,6 which is the constant ratio 
of the said second part, 

Considering how very intricate the process is for finding the Adigak months and Cshaytt 
Tidhis by the Sastra rule'C^), 1 originally concluded that there could be ao simpler means for 
finding the Luui-solar Ahargana', and when from stress of labour I endeavoured to free myself 
by means of Tables, from those perpetual rules of three which it imposes, a typographical 
error in Mr. Davis’ paper on the Astronomical computations of the Hindus (f), making the 
Lunar Synodical month 29* 31* instead of 29* 31* 50' e** frc. for a long time defeated my 
•ndeavours. But when once I bad discovered the erraium^ tliere was no further difficulty in 
constructing my Table, which I subjected to the following test. 

We have seen in the article of mean intercalations^ Part III, Article 1 of the second Memoir, 
that the period of recurrence'of an Adigah month waa2y 164 3s 55v &c. and I resolved 
the same by means of the first part of Table XLIX, as follows : 

(») Vide Key to the Siddhaiua Chandra Mand, Pairt II, Article I, 

(t ) Asiatic fleaearches, vol. II, pa^c 232, English Edition, which tcciim with errata «f the mast fata! kind to 
the true cxpasltioiv aud acq^uhilion ttf tlic first uutiuns af Hiadu Astroaouiy, froai that othervriie, elegant pr«>. 
ductiuo. 


Epochs of iittcrcn^ 
lutlons bytheXabMs.^ 




The game by the 
Hindu rule* 


Manner of asine the 
Tabic* 
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The mean Solar Sjdcreal year being • 

And the Lunar year of 12 months « 

The annual difft rence is • • 10 

So that for one month ef, 30 days the Equation is 
And for one day of GOguddiaa «. » 


T). «. 

363 15 


T. 

31 


p. 

31 


9. 

24 


854 22 1 23 57,14 


53 30 7 26,8(5 

54 27 30 37,23 

1 48 55 1,273 

If with these quantities we expound the period of intercalation referred to, we shall find 


For 2 years 
8 months 
,, 16 days 

Which subtract from I mean Lunation 
Biflference 


B. 

21 

7 


o. 

47 

15 

29 


T. P. S, 

0 14 53,72 
40 1 57.84 

2 40 20,07 


29 31 
29 31 


42 57 
50 6 


11,63 


IHnd the Solar Ahar- 

f ann «»t' the proposed 
•mil "solar year for 
an Index, 


- 7 9 48,15 

and for tlie time due to this difference say, as 48\f)l {the Equation for one day), to 3600 
(the number of viguddias in a day of 60guddias); so 7’',! 5 (the difference to a mean Syno¬ 
dical month), to 3* &c. which, with the abere quantities, giTes the time due to the inter. 

Cftlation of one mean Lunar month^ 8m J6d 3ff 55v,8 &c. rery nearly the same as was found 
by the Hindu rule referred to* 

Haying premised thus much, I shall give the following Precept and Example, 

P^BCEPt. 

!‘J Find the Solar Ahargana for the proposed year of the Cali yug, which will serte as an 
Index for finding the Luni-solar one, 

27 Take out of the two first columns of Table XLIX, part 1, the .quantities answering to as 
many Lunar years of 12 months as there are Solar ones proposed, and add them together: the rest 
of the operation will serye to find the intercalations* 

3® Subtract the sum of days^ &,c, so obtained (neglecting the fraction) from the sum of day« 
of the Solar Ahargana, and take out of Table XLIX the quantity nearest to the remainder^ 
which write both under the Lanar sum and the remainder of the Solar Ahargana, of which 
take again the diilcrence; follow the same process as before until the last remaiuder under Ih© 
Solar Ahargana be less than a mean Lunation, which in that case neglect. 

4® Cast up all the Lunar periods so obtained, and the sum will be the I.iHii.solar Ahargana 
sought. 

N. B.^Thls process has the adrantage that in no case whatever the Lnni-solar, can exceed the 
Solar JharganUj which is not the case in the Sastra rule, and that it shews at once the number 
of intercalary months which have been introduced in any proposed interval* ThtvPrecvpt applies 
equally to part 1 and 2 of Table XJJX, 
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APPENDIX 11. 


Descrihtng a particular method for expounding dates found in old Inscriptions^ the only vestiges Object of Apiicndix 
of xchich consist of the recorded years expired since the beginning of the Cali yug^ from the 
birth ofSalivahana or of (he Cycle of 60 years, and of the Stints apparent place in the 
Hindu Sydereal Zodiac at the time of the commemorated event, and also, for nferring 
the Epochs of ancient phoenomena recorded in European time, to their corresponding Hindu 
Solar dates. 


T^e questions under consideration are to be resolved by means of certain formulae nbith 
enable the computer to refer the Sun^s mean place in the Indian Sydereal Ecliptic, as deduced 
from the time assigned to his entering any of its Signs in the Solar Kalendar, to his mean place 
in the I'ropical EcHplic, at the same instant of time, by one single operation; thus 

affording means for correcting the Hindu Solar Tables, and also those of the Planets, as far as the 
computation of their position depends on the Sun’s place and the beginning of the Sydereal Zodiac^ 
the duration of the Solar year being 365' 15*^ Sr 15^ 

I have stated in the Preface of this work (page iv), that my intention was to expound tho 
operations of the system now generally in use in these parts of India, as if it had been followed 
during all past ages, and wore to continuo to be so to the end of time ; and in the present tract 
my purpose remains unaltered, although 1 profess to be one among those who have no faith in 
that proposition. Any person who has looked info books of Hindu Astronomy knows, that in 
remote times the Solar year was made to begin succeasirely with the months Aswina (now the 
6 th of the yearl, Cartica, Margasirns (♦), Paushia, Mngha, I’halguna, Chaitrn, and lastly Vaisacha 
(+); the line of the Rieshas or i?ii/«*5(4:) intersecting at the corresponding times (he first points of 

(*) The nnine of which was changed into that of Agriiliayan on that occasion. 

(f) In the present paper T shall use the Bengal denomination of the Solar months in preference to that of the 
Taranl, being more generally known ; though, from the Bengal names being the same .ns those of the Lunar months, 
the latter be less convenient, becanse less distinct, 

tl) The line of the Ui-slms, as called in Telllogana, and Rishia in Bengal, is a great circle parsing throngh the 
Pole of the Fcllptic, cutting a certain Star in the Constellation of the Great Bear, culled Maba Tticahay supposed 
hy some to be 3, by others to be y or J Urg® Majorls, and meeting the Hindu Yoga Star VaitihriU, believed to be 
the pamo as ^ Piscium, allhongh no great circle passing through the Pole of the Kcliptic could be made to inlcr- 
(icct with any precision, any three of these points* 


To refer the Sun’s 
menu place in the 
Indian Sydereal 
Lclipii.', to bis mean ' 
place at ihe same in¬ 
stant in the Kurttpe* 
an Tropical lulip- 
tic, by one lingle 
operatiou. 


The present nindn • 
gysteio of Astronomy 
supposed perma« 
neut. 


Not so in reality. 




Epochs of the van?' 
ous beginnings of tlie 
Ilinrfu Solar year 
the fiubject of much 
discussion. 


Xot considered in 
this pciper. 


The Solar Sydereal 
lysiem Bwppused to 
have been introduc* 
cd io A. D. dJ8. 


tJPificertnliity of the 
jnethotls hiihcvto 
used for eKpituiidlng 
ancient Hindu dutes. 
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«he Lumr mansions Chitra, Vaisac'ha, Jj/hl'ha, Purva A'shad'U, Sr&vana, StddbhUha, Utlara 
Bhadrapada, and lastly J'svimi, -which according to present theories, marks the bogimiiDg of the 
fued Lunar and Solar Zodiacs. 

AtAvhat precise Epochs these changes have been effected is a question M'htch, for the last five 
and twenty years, has divided those-of our European cotemporaries who have cultivated Illndd 
Astronomy ; and as the succession of these changes must have depended on tlie precesiional 
variation, the motion of the Equinoctial points has given rise to discussions which would have 
been rendered still more animated, if the Native Sastras had been called upon to take a part in 
them. With these changes, and their Epochs, I shall have nothing to do. Ihe labour of a mart s 
whole life would probably not suffice to pass a competent decision on such divergent opinions, 
aud no time would remain to apply a final resolution to any useful purpose. It suffices to mine 
to know, that the most averse to the antiquity of the Surriah Siddhanla admit, that its doctrines 
have been followed by Indian Chronologisfs from so early a period as D. 5'38,. to the present 
times ; whilst other no less respectable authorities, without going the length of supposing that it 
was revealed in the I7,^7900th year of the Tretayng^ have thrown that Epoch so far back as 
A. A. C. 2041, that is to say, Sll years after the universal deluge. But confining ourselves to 
the most moderate of these computations, it will no doubt be admitted that a system of Chronology 
which has lasted 1287 years (A. D. 1825), and according to which almost every Kalendarthat 
has been used in India (♦), whether Solar, Luni«solar, or Planetary, was constructed, w as well 
worthy of investigation; for its application cannot fail to find materials for consideration, little 
doubt existing in my mind but that the dates of many considerable events recorded in Indian 
history lie hid from Europeans, or are much mistaken by them, for want of a competent instru* 
xnent for unravelling the yarious Kalcndars which have passed through their hands during the 
last century. 

As the problem under consideration depends chiefly on the relative position of the Hhiilu 
Sydereal and Tropical Ecliptic, the Jj/anansa or Arc of distance between the Vernal Equinoctial 
point, and the 1st in the Solar Sign Mesha IT, is an Element which, (as it is understood by the 

(*) In* the country called Malayala^ extending along the greatest part of the Coast of Malabar between Manga¬ 
lore and Cape Comorin, the Natives reckon time from the blrtli of Parasurama^ which they divide into Cycles of 
lOOO years* Tht years*of that Epoch begin on the Sun’s entrance into the Sign Canya TTl, which answers to the 
nontU wdtsiiwni, the sixth in the present order of the Solar months. Dr. Buchanan has calculated that in the mouth 
of September A. D. J800, two complete Cycles had expired since the Epoch, and that the year beginning was the 
With of the third. This computation throws, therefore, the birth of Parnsurama in A. A. C, 1176, I regret that my 
ignorance of iheexUtence of that style when I was on the Coast of Malabar, prevented me from enquiring iutu the 
particulars of the Malayala Kalendars. I believe however, that their circulation Is very etudned, for in tUCf 
KortherA Province* of that CiKist the Natives chiefly reckon from the birth of Salivali«A«i 
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Ejcampl* II* 

Winted the Lunl.solar Aliargana for the end of the year of the Cull yng 4Q23, hy part 1. 


Table XLIX, part 3, column 3 
Sum of days in the Solar 
Aharfrana found by Tabte 


XLvm 

( 1 ) 

(?) 

(3) 

0 ) 


1798166 

1744649 

63617 

3*5136 

38181 

17713 

463 

35.4 

109 

88 


Intercalations.^ 


Y. 


G. 

r. 

p. 

s« 

4000 . 

1417468 

13 

16 

49 

20 

900 . 

31S930 

20 

59 

17 

6 

20 . 

7087 

20 

27 

59 

2,8 

3 - 

1063 

6 

4 

IL 

51,42 

0) 

1744549 

0 

48 

17 

20,22 

100 (2) 

35436 

42 

19 

55 

14 

60 (3) 

17718 

21 

9 

57 

37 

1 (4) 

354 

22 

1 

23 

57,14 

mouths (5) 

88 

35 

SO 

20 

59,34 

isought 

1798147 

1 

49 

55 

7,70 


By the Tellinga rule 1798147 
Difference 


1 50 S'i 


36 5*2,3 


(5) . ^ 

l^eglcci remainder ^1 


But as the day current is wanted, and ai Ig 49^ 55p have already 
expired of it, 

To 1793147 
Add 1 


Ahargana to be used 7)1798118(266873 

Remainder 2 i. e. the Soota dina j 

aad as this Eleraent ls only used to the nearest day, the difference of 36,5 paras, from whatever iff 

^ocecds, is of no sort of importance. 

As 151 Lunar years and 3 months have been Intercalated for bringing the Luni-solar to the 
nearest possible time of the Solar Ahargana, it follows that in 4923 Solar Sydereal years (account 
of the Surriah Siddhanta) there have been 1815 Luni-solar months intercalated. 


Lastly, if to the constant number 

We add Ahargana • • • . 

We have the Strostidi digona for A. C. 4923 


714402296627 dayl 
1798118 

!ml^04'094775^ 


Its accurately as if it bad been computed by the process explained in the 1st Article of the 2d 
fPart of the Ke^ to the Siddhanta Chandra Mana, 

The rule by the second part of Table XLIX being precisely the same as the preceding one, mutatis 
iR»fondff, no Example is necessary ; I shall only state that the Ahargana n. g. t. y. s. 

according to the quantities used in the Aria Siddhanta for the lameyearis 1798146[S9 24 28 53,0 
And consequently for the current day . . • -j- i —— 

And for the Soeta dina ..... 7)1798147(256878 

remainder 1 which counted 

from Thursday, gives Friday for the Soota dina. 

Here it may be observed that according to the Surriah Siddhanta, n, g. p. s. 

the Ahargana was . . . . 1798147 1 49 55 7,7 

And by the Aria Siddhanta . . . 1798146 39 24 28 53,0 

Difference 22 25 26 11,7 
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the Sun inb and Aria 
SidJhaatas. 
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So that although hy (he Soota dina^ there seems to be one day of difference for the conjunction, 
yet there is iu fact only 22g 25v 26P 148,7 disagreement between the two accounts, which differ- 
ence is of no sort of importance, because in the computation of the Tidhis, the Sun and Moon’s 
real positions in Loagilude at mean midnight at Lauca, and not the time wrought by the rule, 
are what determine the beginning of the Lunar mouth, which will find its true place whether we 
Friday or Saturday as the day to w ork for. 

Generally the Southern Astronomers, though working in Solar time, prefer making use of the 
Lunar Ahargana of the Surriah Siddhanta. 

It sometimes, though rarely, happens that on certain years (ns will be the case at the end of 
the 4951st year of the Cali yug, answering to A* D. 1850) on computing the two Akar^anas by 
the Sastra rules, the Lmusolar will be found greater than the Soiar one j which would seem to 
indicate that the Chandra Mana begins, after the Solar year; but in such an occurrence the rule 
directs that an intercalary month be retrenched, from both AKarganas, and thus the antecedent con¬ 
junction determines thebeginniag of the new Astronomical year. This of course disturbs temporarily 
the order of the intercalations ; and is the cause why the original series in the Cycle of 19 years 
undergoes a change in its disposition (*): but the only consequence in the Kalendar is, that as 
the year on which the case occurs would hare been embolismic, it becomes a common one, and 
that the following one from common that it would hare been, becomes an intercalary one. Oa 
working the two Ahargaiias by the Tables XLVIIl and XLjX, there can be no fear of a raistako 
respecting the true commencement of the Chandra Mana arising from the above cause; bccauso 
by the Precept, the Lunar is unavoidably kept below the Solar Ahargana. 

\*) Vide page 60, 


END OF APPENDIX I. 
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wetl^rtt Hindu Astronotners) must be clearly defined ; therefore, altlmugb T hatealready spoken of 
it at page 84 and other parts of tlvis collection, I shall gire here a detailed account of its Phases, 
without pretending, howerer, to decide on the grand question whether the original ipniUioti of 
Hindu Astronomy conceived it to librate in an Arc of 27* of the Ecliptic on each side of T? 
revolre in an Epicycle about the same point as a center, or to move round the PlatoDic Cycle in 
t*period of 24000 years. 

, (A. C. 0 
NA, A. C. Slot 



A. Cal. MOO 
[tJ A. D. 2299 


r 

A, C. S600 
A. D. 409 

If the Ayannnsa be considered to rerolre in an Epicycle, let each of the Quadrants TK? 
Y'be supposed to be equal to an Arc of 27* of the Deferent; but if it be supposed to librate 
from C to 5, and from C to K, let the radius C^i, or CK be divided into 27 parts, each 
equal to 1* of the Ecliptic, and to either supposition what follows will apply. 

Imagine a point Ex in the circumference of the Epicycle, or another ex in its diameter, revolv¬ 
ing in one supposition from r to K, or in the latter from C to K, at the annual rate of M"' of 
ft degree, the Indian CraniuPataguiiy or precessional variation. 

Then in the Epicircular hypothesis from the year 0 to 1800 of the Cali yug complete, Ex (and 
ex in the Ubratory) will have moved through an Arc equal to 27^ of the Deferent er Ecliptic, con¬ 
trary to the order of the Signs; and as in the first and second Quadrants the Ayanansa is negative^ 
the Tropical J.ongitude of the Vernal Equinoctial point at the beginning of the year, or (as 
Europeans would consider it) that of the beginning of the Sydereal Zodiac would be 12* •— 27* 
sr 11* 3^, shewing that the Equinoxes were then in 3* of Min K and of Canya nij. 

From this limit, which it is supposed never to exceed, or from the year 1300 to 3600 of the 
Cali yug complete, the Ayunansa will have decreased until Ex coincided with T itt the lower 
part of the Epicycle (or ex with C) when It became again equal to zero* 


Phases of the Aya* 
nsrnsa, ^vhethcr sup« 
posed to moTc to an 
Epicycle, or to lU 
brate on each siUe 
of Y •» the liriKl* 
Sydereal Ecliptic* 


First Padab or Qua* 
draut. 


2'J Padab or Qhiu 
drant. 
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It IS to be obserTed that during the two first Piidabs, or Quadraritg, altbongh E.t lo tbe first,' 
moved contrary to, and in the second according to the order of the Signs, yet as in both cases it lies 
West of Ti^it is negative ; therefore the Longitude of the first point of the Sydereal Ecliptic, is 
the S'ujfptement of the Ayanansa to 12 Signs. And for the same reason, because in the third 
and fouiih, Ex lies East of the same, moving in the direction of, in the 3d, and contrary tOy tho"' 
Signs in the 4th, the Ayanansa becomes/miV/t’c (i. e, from A. Cm, SCOO until 7200), during which 
interval the Longitude and the Ayanansa are one and the same thing. 

It need hardly be added that when Ex, after having passed T (or ex, C) coincides with 

5 which will occur when 5400 years of the Cali yug have expired, then its Ayanansa and 
I^ongitude will be +27*, shewing that the Equinoctial points will then be in 27* of Vrisha 
and Vrischica ; and lastly, tha^ when 7200 years of the Cali yug have expired, Ex will have 
regained T io Ihe superior part of the Epicyle (or ex, C), and therefore the Ayanansa, as well 
as the Tropical Longitude of the first point In the Sydereal Zodiac, will be equal to zero. 

As the Supplement of the Ayanansa to 12 Signs, in the 2d, and the Ayanansa itself, in the 
3cl Quadrants of the Epicycle, increase in the same manner as the European preccisional variation, 
the'Arc of distance between the first point of the Sydereal Ecliptic and the Equinox Ex (i. e, 
between A. A. C. 1301 and 2299) ,iu the said Padabs, may easily be compared to the Tropical 
Longitude of the same point, computed by means of the European Tables. 

But as in the 1st and 4th Quadrants (i. e. from A. A. C. 3101 to 1301 complete in the 
and from A, D. 2299 and 4099 in the/o 2 ^rthJ the Hindu theory supposes that Ex, or ex returns 
towards T or C, with contrary Signs; whereas by the European doctrines, these continue to 
recede therefrom according to the laws of the precessional variation, until Ex or C have reached 
their greatest elongation in the great scope which they have to describe, the Equation of the 
Ayanansa to the European Tropical Longitude at either season is of course equal to nearly twice 
the Cranti.Tatagali (the motion of the Equinoctial points) due to The number of years elapsed 
between A. A. C. SIOl and 1301 in the first Quadrant, or between A. D. 2299, and 4099 in the 
fourth ; as shall be shewn hereafter. 

From what has been said it follows, that if any document could appear, which should bear as 
its only distinguishable date, the Sun’s place in the Indian Sydereal Ecliptic, according to the 
fictitious system of the Ayanansa, in any year comprised in the said first and fourth Quadrants, 
another Equation would be required to refer the mean Longitude of Ex (or ex) in the Sydereal 
Zodiac to its true Longitude in the European Tropical Ecliptic. 

As this work has principally ;)r«cf/ce for its object, instead of giving an finalytical demon¬ 
stration of the problems under consideration, I shall disclose the theory on which they rest by a 
number of Examples, wdiich will present them under every aspect that such questions may assumes 
and it will be found in the present case, as Im every other treated of in this.collection, that the 
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most difficult task Imposed on the reader as well as the author, docs not arise from the application 
of deep scientific knowledge, but from tho difficulty of exposing briefly, and understanding 
cleariy, methods which hare little analogy with those used by European mathematicians. 

To find the Tropical Longitude of any pointof the Hindu Sydereal Ecliptic, as computed by the 
Native Astronomers, presents no sort of difficulty; the problem consists merely in the computation 
of the Ayanansa explained at page 8G, and rendered still more easy by Table XXXV, and in 
adding the same if positive, or its Supplement to 12 Signs If negative, to the proposed Sydereal 
Longitude in the Ecliptic, if it be occupied by the Sun, or in the Orbit of the Planets if these be 
considered, referring it however, to their obliquity with the Ecliptic in tho latter case. The sum of 
the Aganansa and Madhyama Graha (mean place in the Sydereal Zodiac) is what the Hindus 
call the Sayana or Tropical Longitude of the Aster when in the proposed point, which they no 
longer count by the names of the Solar signs Mesha, Vrisha, Midhuna, &c. but by I, If, HI, 
as European Astronomers are in the habit of doing. 

But the present question involves one consideration more, namely, how to deduce at once the 
Etiropeun Tropical mean Longitudeof a point given in the Hindn Sydereal Ecliptic, without any 
other reference to the Indian Tropical Zodiac than the consideration of the Ayanansa at the 
beginning of the Hindu Solar year when the Sun is in the proposed point of his Orbit. 

The operation which forms the subject of this paper depends entirely on an annual Equation of 
1' 45',6 European time (4' 24%04 Hindu time = a) amounting in a century to 2“ 56' r,G Euro, 
pcan time (7‘ 20’ 4" Hindu time = S) to be applied ± to the time when, according to the Hindu 
computation, the Sun occdpks the proposed point, as shall be shewn hereafter. But the Longitude 
deduced from the time so equated is subject to a small reduction, by drawing the same into 

as it answers to a precessional variation greater by 1* 15" thau 64 per annum. (*) 




64* 
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General f^ievs of the Proposition, 

It was fouiul in the course of this research that the European Tropical Longitude of the Sun, 
when ia a certain point of the Hindu Sydereal Ecliptic which corresponds in time to the 14th 
December of A, D, 251Q, Julian Style O) at 18" 53' 14' P. M. under the Meridian of Paris, 
will be precisely the same as that which would result if computed by the Ayanansa due to the 
beginning of the 6G21st year of the Cali yug i plus the Sun's mean motion for 253' 7" 18' 64',6 
(18* 17’ 17' Hindu time) at Lnnca. But it was also found, as stated in the present page, that tlm 

(•) This part of lire Equation is subtractive when the Longitude equated by roenns of S and a,’which gives 
always that which would result of a precessional variation of 54* 1« 15", is greater than by 54*. aud vice 

Tersai but the muUipllcation by «■“>* ‘>5 ‘"'f "f T*l>k XKXVI. 

(4) S8th December, Gregorian Stifle, , 
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dirorgence of the European Tropical, anti Hindu S^'dercal Solar Table#, from ihtU in$i(tni of 
fiwe Increases precisely^atthe rateof T 45|* per annum 5 it follows therefore, that If this Kqoatlon, 
which I call a, its multiples or fractions, be applied with contrary Signs in iscentling and descend* < 
ing years, to the time when the Sun, by the Hindu account, is in the proposed point of the Syde# 

54# 

real Ecliptic, his Longitude answering to the time so equated, drawn into be the 

same as urnuld result from its being computed with reference to the Jyanctnsa^ the difierence of 
the proposed Hindu and equated time shewing the error of the Indian Solar Tables, 

If therefore, the remoteness of an Epoch (A, D. 2519) which is thrown so far off* from,o«f ^ 
times ; and the inconveniency of a brokejs period of 253 days, A'C. from the commencement ef 
the Hindu Solar year, were not a ?itrong objection against Its being reiofted to, the following gene¬ 
ral fprmula would be found to apply to all past and future times. 

T ri 3 i. (SnC-f. i 

where p represents the time when the Sun is in the proposed point of the Ecliptic. S = the 
secular Ecxuatlon 7S 2 pe 4p Hindu time; SnC =r any multiple of the same ; a :;r the annual 
E^ijjation 4^ 24p,0-l Hindu time ; mu =r any multiple of the same (*) ; dx the correctiou 
adverted to in the note at the foot of the preceding page ; and T = the equated time sought, 
which will indicate the error of the Hindu Solar Tables# 

The broken period of ]9 years, 348' ISVS-T 14* referred tfi the Jolian year and Meridian of 
Pari* (preceding page), or of 253' 7* 1 , 8 ' 54',6 referred to the time of the commencement of the 
Hindu Solar year 6C21, may easily be done away, by referring the abore formula to the begin, 
ning of fbe century (A, D, 25QQ). w.hich would then correspond to the 660^' year of the Cali 
yiig; for sny 

3C5' (one common year): 4 ’ 24',04 :: 19’ 253' 18« 17' 17' :: 1'2C' 40', which Ipst term 
calling fh* t'®''*' formula for all years ascending from A. C. 6602 (A. D. 2500) yrill be, 

T = /5 + SnC + A + wa + dx 
and it will be found sufficiently accurate for all practical purposes. 

But these Epochs are too remote from our times, not to be extremedy inconvement in practice. 

In the following tract, I have therefore referred the general formula ^o two different Epochs^ 

H'iz. to the year ofChristlTOG for ascending, and 1800 for descending Julian years, the kiterrae. 
diato Hindu Solar years which concur with those of the 18th Christian century, being subject to 
tw.o special formula;, reducible as the others to the general one. 

In all cases it is to be understood, .that the Julian i^ajlend^I alone is to be referred to in tht 
resolution of problems depending on the Sun’s jposition^n t.hc Hindu Sydereal Ecliptic, on account 

t*) In case of fractions nf years 4r be found equal to Op,7233, the eqnttion for One day, and 
l9p,34lS Ln lOOd. from which the fraction far any number tf days may easily be deduced. 
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«f«»« «S year* of that Kylo la* century (all Sooular year* lieloj Laap cwa) and (ha 

inrariable regwlaHfj of construction. 

The application of the method under consideration suppose! a knovrlodge of tho Use of tho 
European Solar Ttblei, which implies no great degree of science, for all that is required of tho 
computer if, that he should know how to Ond tho Sun’s mean Longitude for an/ /ear, da/ or iaataut 
that rpt/ be proposed. (♦) 

Nofation, Formulaj and Examplet^ 

The foregoing introdnctioii se^jming sufficient to give a general notion of the nature af an 
instrument which I hare used with success/or tho resolution of lotnc rery remote and obscura 
cases, I shall now proceed to shew how it is to be handled, and conclude b/ shewing its appli¬ 
cation. 

It is to be regretted that the remoteneei of the Epoch to which the general formula refers has 
necessitated the splitting of it, into seyeral special formuiw, which gi?e gn appearance of 
complexity to the problem, which In reality it has not, and which hae increased the notation beyond 
the usual measure j but if the reader has the patience of expounding a couple of cases, he will 
icon find (hat the process is by no mCans a delicate one, and that he need not be detaiaed moro 
Iban a quarter of an hour on any one case that can be proposed* 

Instead of presenting the formulae collec^irely, I hate separated them into lemtl proposition!, 
which will render the reference! easier, and present confusion^ 

l/\t /3 represent any time according to the Hindu Solar Sydereal Kalimdar, wher.e th# year 
consists of Z65* 15* ST 15% the Hindu monthly date being prcTiously expounded int® 
its concurring European date according to the Julian Kalendar, (ride Key to tho 
Madhyama Saura roana^, but the fractlooi of days remaining expressed in guddias, 
Tiguddias and paras. 

S» The secular Equation 7* 20'^ 4' Hindu tiiue (?' 1%(J European time) mentioned 

at page 249. 

nCsrs Any number of centariei. 

juas The annual Equation 4’ lt4%04 Hindu time (1' 45%fl European time) menttoned at th# 
same page. 

ft VfO • 

r: The same Equation for any number of days not exceeding one yewr* 
mar: Any number of years not exceeding a century. 


i*) At all lortf of Tables are scarce In India, 1 hare compregsed Dclalande’s foar drit Tables (Edition of 
d7!4) Into two, and added at (he fott directions for using them t these wUl be found in Table UI, part let and 94. t 
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Ar: A constant Equation applicable to all years ascending from the 4802d of the Callyuy 
(A. D. 1700) s=7* 12^ Hindu time (i" 5V European time), 

B=: *A constant Equation applicable to all years descending from the 4902d year of the 
Cali yog (A, D. 1800) =7* 12’ bV Hindu time (2** 53> 8*^,0 European time, 

E= A. constant Equation applicable to all Hindu Solar years from the 4801th to the 4899th 
year of the Cali yug (A. D. 1702 to 1799) answering to the 97 last years of the 
Christian 18th century 30^^08 Hindu time (24%2 European time), 

If =aa A n Equation applicable only to the 4803d year of the Cali yug (A. D. 1701) =2’ 47%t5d 
Hindu time (1'17'^jl European lime). 

A constant Equation, being qne of the terms of the formula which applies the compu* 
tations referred to the 5G02d year of the Cali yug (A, D. 2500) =1* 2Q’ 40’^ liinda 
time (34^ 40* European time) as stated at page 250. 

54 ^ 

x*=The general multiple mentioned at page249. 

dx«= A correction which dispenses from using the multiple x, being the difference of the 
' Ayanansas given in Tables XXXV and XXXVI, to be applied Hh) stated in th# 

note at the foot of page 249. 
lls=5 6 hours (constant). 

L*w The dilference of luongitude in time between Paris and Lanca (constant). 
j- Tea: The time sought, 

fj, B._As II and L are constant quantities, and are applied in the same manner in 

all cases, they are not considered in the formulae, although they are always used in 
•xpoundiog them# ^ 

Proposition I, 

Tf to the time of the beginning of the 6602* year of the Cali yug (A, D. 2500) you add the 

<< constant quantity 15 26^ 40P (34' 40*) A; and if for any olher Solar Sydereal year ascending 

Special farnniTa therefrom, besides the said quantity A 4Y 24p,04 (1' 46'’, 616 European time)ja 

for all yearg nscrod. r i y ^ 

Ing from 660V C«H. for each year ; and 7g 20^ 4P (2'* 56 1*,6) b for each century, the Son’s mean Longitude due 
^.D. 5600, to auy 

, Wiijiuiblc liiM. (, equated drawn into 6y - |« —gr, will be equal to the Ayanansa or its Supplement 

for the beginning of the said Solar year,*’ 

** And the general formula for all years not exceeding the 5602"* of the Cali yug will be 
T = P + (SuC + A + wia) ± (*)f (P®§® 

(*) The terro <lt is the difference of the Ayajoauss gireu by Tables XXXV and XXXVI converted into time by 

' . , . 

means nf Table LI I, and dispenses from drawing the Sa»*i Longiindc dne to the eqoated time into lis®'', 

)tt It additive when the Ajfanansa or its Supplement to 12 Sigoi (when it h negative) is greater than that given by 
' Table XXXVf, and subtracUve when it U kis. 







repments the tiumTser of centuiles^ and m (he number of years between that vrhicfh 
is proposed, and the Epoch 5G0Z. ^ 

Profosition II. 

If to the comrnencement of the 430^^ year of the Call yog (A. D. 1700) you ad,d one day 
and the constant quantity 7^ 45’,6 Enropean time) A ; and if besides the said quan- 

tity, you add for any other year ascending therefrom the value of a for every year, and of S 
for every century as above noted, the Sun’s mean Longitude due to the time so equated drawn 

into — - jp ~ will be equal to the Ayanansa, or its Supplement to Signs if it bo negative, 
for tho beginning of the said‘Solar year. 

The formula for all years ascending from A. C. 4802 (A* D. 1700) to any Epoch not 
** exceeding A. C, 1800 (A. A. Christ, 1301), will be 

T zr /5 + l^^^y •+• (SnC + A Hh ma) + dx * 
the notation remaining as before. 

• The formula for A. C. 4802 (A. D. 1700), is therefore merely 

T zz g + l<l«y + A .— dx. 

PnoposiTtON III. 

^^f to the commencement of the 4902^* year of the Cali yog (A. D. 1800) you add I day, 
and from the sum you subtract 7“* 12’' 5'Z'^ (2” 53' 8’, 6 European time) B ; and if besides the said 
constant quantity you subtract furthermore the value of a for each year, and of S for each 
century descending^ the Sun’s mean Longitude duo to the time so equated drawn into 

54# 

-y;— Will be equal to the A'yariansa for the beginning of the said Solar year. ^ 

The formula for all years descending from A. C. 4902 (A. D. 1800) to any year not 
exceeding A. C. 5400 2299), will therefore be 

T r: 5 + l<h~y — (SnC -f* B + o’®) — ' 

and for the 4902" (A. D. 1800) 

T = i3 f 1 ^ Bdr. 

The Hindu Solar years which concur with those of the XViUth century, may all be equated 
by means of the first or general formula, 

Tzz p + SuC+ A + — ^^9 

but the same may be done by means of the following special formul®. 

PllOPOSITlOX IV, 

If to (ho commencement of the 4803" year of the Cali yug (A. D. 1701) you add one 


Special for all yean 
aiCcnrtiug; from A, 
Cali' 4b02, A; D. 
1700, to any awigna* 
ble (time. 


Not exceciUng A, C* 

1800 complete, 

A. A. C. 1301. 


Special for nil yean 
descending from A. 
C, 4902, A, D, 180ai 


Special f»r the year 
of ihr Ciiliyuff4803, 
A. O. 1701 Ortly, 


(*) In BisecxlUc years ir.a «» 0* 






ipfcit^l for Ml 
fr«inA. CM. 4804to 
4901,4.1), 170ii U» 
1700. 


The limits In ,Pre. 
positions 111 and JLV 
eiplaiocd* 


Case where the Hin¬ 
du, is supposed to 
proceed in a con¬ 
trary direcUoo frooe 
the Europenn, pre* 
€C^io)ial larittilpnj. 
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<< day and 47*566 ( 1 ' 17%1 European time) Y 5 the result will he thc^meai hi the faregoiflg 
propositionSj and the formula for that particulat' ytuf will bo 

T.=ri3+ 1 + Y-^dx. 

Proposition V, 

« If from the commeticement of the 4804th year of the Cali yug (A. D. 170^) you subtract the 
constant (juantity 1 " 36%08 ( 54 ^,^ European time) E ; and if for the remaining years dowa 
to A. C. 4901 (A. P. 1799) you subtract furthermore the talue of afor each year deaccadiag, 

the.raiulU will be at before stated, and the formula 

ir=::l3 + l<J»y — (E + 

^BSERtATlpIf. 

It will hare been remarked in Proposition III, that the rule answers wo higher than the 1800th 
year of the Cali yug complete {k. A. C. 1301); and in Proposition IV, no lower than the 5400th 
Cal. complete (A. D. 4299), Whereas at Proposition I, it is extended up to A. C. 5601 (A. I). 
4500) complete, or the beginning of the 560‘2d ; and that no limits were fixed for ascending 
years, but the restrictions at Propositions III and IV proceed, from the supposed Kpicircular, 
or Lihratory motion of the Equinoctial points, which are only retrogadc in the 2 d and 3d Qua¬ 
drants of the Ayanansa, and consequently progressive in the two others, sd^ as to return in a 

contrary direction towards zera» * 

But although we should use the AyananSa Table for finding the I:,ongrlude of the 1st point of 
Mesha T on the beginning of any Solar year, according to the erroneous notions of the Indians^, 
yet as the Ilindu difference of the true and Longitude is always equal to doable the 

quantity of precesilonal Tariatlon (Cranti-Patagati) due to the interval elapsed between the 
passing of Ex either into the l^t Quadrant, in ascendins^^ or into the 4th in descending yean, 
having established that constant ratio, the formula will still hold good. 

For let the Ayanansa for the 4599 th year of the Cali yug complete (A. A, C. 1100 ) be by the 
Tables (and according to Hindu theory) 23" 59' 6 ^ say from 1800 to 1599 there are 201 yearsi^ 

for which the motion of (he Equinoxes is 201X54^ • 3* O' 54^ 

X ^ 

' The doubV of which - ^ m 6 1 48 

Added to the supposed Ayanansa • -> - 23 59 6 

Give#-the true Hindu Longitude sought - - 1* 0 0 54 

tto which the time equated by the formula will correspond. 

Section I. 

ExAMfLl I. 

Let it be required to compute the time at Paris when the Sun’s mean Longitude is equal to the 
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The process for finding the Sun’s Longitude by the European Tablei, or Table LII of thU 
collection, being the same as in the preceding Example, need not be repeated. Itgires 19* 30' 54^,^, 
differing only by 0^,2 from the Ayanansa. 

Exampli: hi. 

The same for the commencement of the Solar Sydereal year SIO^ of the Gali yugy answering 
to A. D. 0. 

The formula is T=« fl + 1 + SnC + A dx (Proposition 11), and in this case as the Aya- Cali yugf?102, A.D^ 

.0 beculuTi, 

nansa is negative, being in its second Padah, the difference of its Supplement to Signs (br 

Longitude according, to European expression) is to be taken for finding dir 

. OriCllATlONr 

17GO o, T, p, ■ 

0 nC = 17 S == March } 1 115 0 

l*4-SuC-f A»=. + S 4 48 20 


+ A 


+ 


(17) 00 


G .r. 

P. 

= 7 20 

4 

X 

17 

Sf 4 41 

8 

7 

12 

2 4 48 

20 

1 



17 G 3 20 


Longitude (*) 

t o t 9 

Table XXXV, 11 22 30 54- 
do. XXX VI, 11 22 30 43 


17 2 25 20 from O riilnt 
-H— 6 


Difference 


11 


16 20 25 20 p. m. 
. L— 4 54 12 


161531 8 
+ dx 4- 4 2G'’ 


4* SnC A 3 4 48 20 

T. Equated time, Meridian of Paris, March 16 15 35 34 p. nir 

As the Epoch of this Example is very remote, I shall subjoin the computation of the Sun’s Lon* 
gitude by means of Table LIT. 

From the beginning of the European year to the 16th March, 76 days; but as the proposed year Long. 7l 92 30 64 
is Bissextile, take for 75 days* 


Ayananjia. 

^ • o 

0 7 29 6 
12 0 0 0 


Table LII, ©’s mean Longitude 1st January A. D, 0 
do. part 2, for 70 days • 

5 do. • r. • 

15 hours 
30 minutes * 

5 do. 

SO seconds • 

4 do. • 

Son’s Longitude by the European Tables • 
differing from the Supplement of the Ayanansa by 1*. 


9 7 &7 5 
2 8 59 43,t 
4 55 41,6 

- 36 57,7 

1 18,9 

12,3 
, 1,2 
0,2 


11 22 30 55,0 


(*) In the first and second Padah of the Ayanansa, theSnn’s Longitude on the ht Vaisacha, it its Supplement id 
12 Signi« In the third and fourth the Ayanansa and Longitude arc the same* 






















Sl 




C, T. T. 

March 14 1 16 0 from © rislnij 


16 0 0 


p« m. 


€ar.yt^f:5l02,A. B. 
2yOO"lbecuU^r» 
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Scholium. 

By Ih^ JIjnd u Kulendar, the Sun is sup¬ 
posed to hate enUred the sign Mesha Y' on 

the ISih M^rch A-,D*!0) IS’* 30' p. m. 

*■ 

at Lanca (1» ), and the Sun’s Jjongitude 
in the Tropical Ecliptic ivas 11* 22* 30' 

54" on tht 16thvGf the same month at 20’* 

29' 46*' p. ra. also at Lanca^ by the Eu¬ 
ropean Tables (So ). The diiFerence in 
time is therefore 3^ ,2’* 0' 14", during which 
the Sun would move through 3* 2' 21" (Table TJI, part 2), and as the Hindu Kalendar 
supposed the to have 12* Longitude, three days, See, bejore he was actually thus much 
advanced ip . the Ecliptic, it follows that the error of the Hindu Tables is subtractive of the 
Jjon^iiude and consequently ur/dfftre to the AyanansUy as well as to tli^e time registered in 
the Kalenjlur, 

E.TAMPLE ly. 

* The same for the commencement of the year of the Cali yug, answering to A. D. 2000, 3 
Bissextile yea i\ 

The formula is T == ^3 + — (SnC + B) --- dx. (Prop. III.) 

Operation. 

nC«:2 B=7*at0'4** 


Error in time s 


13 

46 

15 

0 

‘ 13 

18“ 

3(/ 

0" 

16 

15" 


34" 

+ 

4 

54 

12 

16 

20 

29 

46 

13 

18 

30 

0 

3 

2 

0 

14 


2000 

1800 


(2)00 

AynnanRH. 

Table XXX.V, 22* SO' 54" 
do. XXXVf, 22 31 25,2 


#. T. 

P =s» March 31 22 35 0 
1 day ~|- 1 


DifTerence 31,2 
^be time due to which is 12' 15^ == clx. 
S «= 7* 20'' 4“ 

X ^ 

14 40 3 

4- B. 7 12 62 

SnC + B«= 21 53 0 


April 

— SnC 4 B 

Hindu time, April 

European time 

il 


dx « • 

Equated time at Paris, T ^ March 


1 

22 

55 

0 


21 

53 

0 

1 

1 

2^ 0 

1 

0 

24 

48 


- 6 



31 

18 24 

4S 

— 

4 

54 

12 

31 

13 

SO 

36 


— 

12 

15 

SI 

13 

18 

21 


and V'hethfjr we resolve the Sun’s mean Longitude by Delalande’s Tables, or by Table Lll, 
AvaaJiu?* nn«l Lou- 22® 30^ 54’',8, differing from the Ayanansa (which is also the Longitude of 

jitudi. ja 30 34 . point in Alesha) by 0",8, 

^ The error of the Kalendar may be deduced in the same manner as before. 
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§ 


AyantnM on tl.e beginning of the Hlnda Solar Sidereal year 480* of tbe Cali vug, .aswerins to 

», rs n JTlng with Christian 

A. D. 1700, a Bisjexlile year O. b. lecolar yean O. S. 

The formula in the present case is (page 263.) 

T rr p + + A — dr, (Proposffian 11. J D. noo Secular. 


Time of commencemeht of the Solar year 4802 eipounded in the hiual manner. 


ft = March 
+ 1 . 
+ A 

HiDda lime 


o. ▼. r. 

28 40 40 O 
. 1 

7 It 


20 46 47 It 


The same European time t9 18 42 5* 
Subtract, to count from noon, H - - • — ® 

Eongitude in lime between Pans and Lanca, I 4 
Equated time uncorrectfd, - ^ March 


29 12 4'i 52 p. m, 
4 54 12 


29 7 48 40 p. m. 


Hiquateu time uncorrecwu, - ^ . . - 

when the Sun*, mean Longitude is equal to the Ayanansa such as given in Table XXXVI, and 

. . M' _,o.A-.«e 


trill be found to be .18' 1* 19*,9 which drawn into jJTJT'JjI* 

Id order to sare the trouble of the latter operation, say 

Table XXXV, Ayanansa A, C. 4802 
XXXVI, do. do. 


18* O' 53*,8. 


18* 0' 
18 ■ 1 


.Ayannasa and loim 
gUntle of the 6 rsi 
point in McibA Tf 
lb* O' 


54%0 

19,9 


25,9 


DitfCrenco dx 

and the time which the Sun will take to more through that number 

of seconds (Table LII) is 10'SI*, which « 7* « 4^ 

Leaves the true equated time T 


s March 


29 7 S8 


at which time the Sun’s mean Longitude (at Paris) will be found equal to the Ayanansa, as may 

be computed thus: ^ rs • 

From 1st January to 29th March SSdays; but as the Sun’* mean Longitude for 1700 m 

Table LII is given for noon 1st January (on account of the Bissextile), mke only for 88 days. 

j0’s tnetn Loigitude Table LII, Isf January 1700 
For 80 days, part 2d • • 

S do. do. • • - 

7 hours • " 

30 minutes 

8 minutes - • 

9 seconds • 

Sun’s mean Longitude equal to the Ayanansa » 

differing only 1%1 from that given in Table XXX!V. . 

N. B.-.The same calculated by Delatande’a Tables gives exactly 0' __ 

(•) Generally dx is iobtractive when the Ungitude given by T.We XXXTf, is greater than that by T«Me 
XXXV, and vice versa. 


9 20 67 51 
2 18 61 «,4 

7 53 C,6 

. 17 14,9 

- 1 13,9 

. 1 9,7 

4 


0 18 0 52,9 




















ScaoLicM. 


Cjxl{ yflj490^/A. D. 
1$0() Secular. 


Ayanansa and Lan- 
Ritude of Y' ID’ 50^ 




G. 

V, 

F. 

I® 

28 

40 

40 

0 

To count from noon, subtract 

— 

15 



Hindu time • « • 

28 

31 

40 

0 



11. 


M. 

European time 

28 

12 

40 

0 

r* 


H. 

/ 

«r 

Equated time • • » 

To reduce to Lanca 

*9 

7 

38 

9 

+ 

4 

54 

12 : 

True lime • . 

29 

12 

32 

21 

Time as above 

23 

12 

40 

0 

Error in time • • • 

0 

23 

62 

21 


p. m. 
p. m. 

p. tn. 


According (o the Hindu fCalen- 
dar the Sun is supposed to have 
entered the sign Mesha Tf on the 
23th March 1700 at 40' p. m. 

Meridian of Lanca (1®); hut 
according to European computa¬ 
tion, he onl)r entered it on the 
29lh of the same month at 12' 

32' 21^ also at Lanca ; i. c. 23' 

62' 21’ later: during which 
time the Sun would move through an Arc of 58'51’,4. It follows therefore, that the Hindu 
Kalondar advances too much the Sun’s position, since it assigns it 12* 0” 0' O’ when it is only 11“ 2d* 
V 8’,0. Hence the correction of the Hindu Tables should he subtractive from the /f^anansa, 
of additive to the iime. 


Example IL 

Lot the same be proposed for the beginning of the 4902d year of the Call yng, answering to 

A. D. 1800, being (according to the Julian Kalondar)a Bissextile year. (^) 

The formula is T’ = (3 + 1 — B —dx (Proposition III). 

Ayan-insa. • # # • 

By Table XXXV, 19 30 54 0 
do. XXXVI, 19 31 21 6 


P = 

4 - 1 


«. V. p. 

March 29 SS 45 0 

- 1 


DilTerence 27 6 

Answering to 11' 0’ of time =« dr# 


— B 

In Hindu time 


30 33 46 0 
— 7 12 62 


SO 31 32 8 


In European time Jj 12 30 61 from © rising. 
Subtract, to count from noon, — H - — 0 


Longitude in lime between Paris and Lanca 


• 30 0 so 61 p. m, 

■ L - 4 54 12 


. dx 


30 1 a 39 

— 11 0 


Equated time, Alerldlan of Paris, T «= 30 1 31 39 p, m. 

(*) jNotti» repeat iiielewly the same words, the time of corameacement of the Hindu Solar Sydereal year, 
Ei'^retieuieil by fi, will be supposed known, (Vide 1st Memoir.) 
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Skction ir* 

Examples for Hindu Solar years, corresponding to European Julian years which are Bissextile 
without being Secular. 

ExAMPts V. 

Let it be proposed to equate the commencement of the 478^“’ year of the Cali yug, answering 
to A. D. 1680. 

The formula in this case is T (SnC -J- “I* II.) 

Operation. 




lyoo 

1680 

(0)20 


nC = (0) 

A = 7’ 12» 


na e=c 1 28 0 


m = 20 ma ==. 20X 4g24v,04 = Is 2S» Op 

c. r. r. 

Ayanansa. li March 28 S6 15 0 

_ Tab.XXXV,17”42'64» 0" -f T day + 1 

^ do.XXXyi , 17 43 13 35+ jnC+A-f ma+1 35 12 

24 35 Hindu time 29 37 50 12 


-- __ 24 35 j[j 

SnC+A+ma 136 12 Aoswering to O'57'<= di. j 


29 4 13 33 
-d* 9 57 


nC =5= 0. m =a= 16. mbsa 1? X 4e 24r,04 = Is lOr 24p 


«. Y. P. 

B = 7 1^ 52 
mb = 1 10 24 


O. T. P. 

March 29 47 5 0 

1 


SnC+B + mb 8 23 10 

Ayanansa. • * • m 

Table‘XXXV, 19 45 18 0 
do. XXXVf, 19 45 45 26 


— 27 26 

which answers to 11" 8^ of time ndx. 


B = 

4 “ 1 (lay 

30 47 5> 

--SnC + B + mb — 8 23 16 
Equated Hindu time SO 38 4 l 44 

H. " * 

do. European time SO 15 28 41 from © rising, 

--.11 . 6 _ 

30 9 28 41 p. ra. 

• — 4 54 12 


. dx 


SO 4 S4 29 
— 11 8 


Equated time. Meridian of Paris^ T :;:r March SO 4 23 2| p. m. 


How trt equanff the 
commencement of 
Hindu Solar ]|^ears 
concurring with 
ChrUtiaii BisiextUcs 
noi Seen tar. 

Cali yu^ 4782, A. B. 
1080 Bissextile. 


Eur. time 29 15 S 5 from © rising 
II ^ 0 

29 9 8 5 p. m. 

L 4 54 12 


Time equated, Meridian of Paris, T= March 29 4 3 56 p, m. 

9, • ' ^ ^ 

^’s Longitude 1st January 1600, Table LII, part 1, dir. 2, 9 £0 J1 56 

^ * div. 3,80year8, 35 44,5S 

Part 2, for 88 days, 4'* S" 56' (d. 1, % 3 and 4), 2 25 54 14,2 

0*5 mean Longitude, differing only from the Ayanansa by O',73, 0 17 42 51,73 

Example VI. 

The same for the commencement of the 4918th year of the Cnli yug, answering to A. D. 1S16, 
L Bissextile. 

Formula r =: p+. 1 1' — (SnC+B-f mb) -- dx. ' 

Operation. 

1815 
1800 

(0)15 


Ayanansa and T>os* 
giludc 17* 54\ 


A C.flOIR, A. D. 
1816 Biirtextile. 


Aynnnnsn and f.on* 
gitude 19’ 46' 
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Example for n year 
Icfore Christ, 


A.C. 3101 - 
A. A, C. 1 , 

C. and cooizoon. 


Ayanansa. 


7 SO 
12s 0 0 


( 260. ) 


Sl 


8. • ' ^ 

Q’smean Longitude 1st January 1800, Table LIT, • 9 43 47 

Fart 1st, do, for 16 yeara 7 20,9’ 

Part 2d, for 89 days, 4 hours, 23 minutes, 21 seconds • 2 27 54 10,2 

0 ’» mean Longitude at equated time 

dlfftring only 0^,1 from the Ayanansa. 


0 19 45 18,1 


The foregoing six Examples provide for every case of Hindu Solar Sydercal years corrcspondw 
ing to Christian years which are either Secular or Bissextiles, As* for the coniAion years the rule 
is tho same, observing that in ascending years from A, D. 1700, the term m a of the first formula, 
applies to the number of years counted from the end of the century giving, the years which are 
wanting to complete it; and m b of the second, to the number of years counted from the begin¬ 
ning of A, D. 1800 to the proposed one. I shall give a few Examples of the case of Hindu 
Solar corresponding lo common European years, for the purpose of shewing how the Sun’s mean 
Longitude according to European Astronomy, is to be computed by ineaua oLTable Lll. (fX 

Section IIL . u e i 

Examples for Hindu Solar years which correspond with common Christian years before and 

after Christ. 

Example VIl- ^ ^ 

Let it be proposed to equate tlie commencement of the 3l02d year of the Gall yng, answerms 
to A. A. C. 1 current, a common year.. 

It will be found by Table VIII (page 10 of the Tables), that tbe Initial Root for that year It 
Friday, at 45‘ 43’ 45" after Sun rite ; and by Table V, part 3d, that thia Friday falls on the 14th 
March, which gives the value of fi in the formula T = ? + 1 + (SnC + A + ma) + dx 
(Prop, II).. 


Operation. 


1700 
+ 1 


nC =: 17. m = 1. ma =z 4» 


toag. U 22 30 0 


(17)01 

c. V, p. 

S 7 20 4 
X 17 


Longitude deduced from AyanauJ^a. 

s. 


SnC 2*’ 4 41 8 

-FA 7 12 

ma 4 24 


Table XXX 7, 11 22 SO 0 0 
do. XXXVI, 11 22 40 35 

Biflerence 4- 10 25^ 


Answering to 4' 12"^ in time = dx. 


2 4 52 44 
SiiC-j-A-f* ma 


«. t, p. 
ft March 14 45 43 46" 

1 


+ 1 day 4* 
-}-SnC+A4*ma 

Hindu time 


II 

L 


-f dx 

Equated lime, Merhli.in of Paris, T =: March 


2 

4 

52 

44 

~7 



29 

17 

20 

14 

361 


6 



17 

14 

14 

36 


4 

64 

12 

17 

9 

20 

24 



4 

12 

17 

9 

24 

36 


p. m. 


p. m. 


(*) The anihov bega here to remind the reader, that he h hnt ivritingfor the purpose of ifistracting Astronumen^ 
hut inercl^ to give to ihuie who are aoi, the means •( using his Xidiles and Forwulro, 

















misT/),. 





s. • ' 

0 7 67 

— 44 

--Yf 


5 

4S,8 


2 15 17 44, 3 

Tl.22 * 30~ 0,5 
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vliicli rule differs in no respect from the preceding; but in order to find the Sun’s me»« 
Longitude By mesns of Table LIT, which is the same as that deduced from the Aj am^nsa, we are 
to proceed as follows: 

Part Ij 0^s mean Longitude Ist January, dir. 1, • • • 

0’s motion for one year ascending, dir. 4, . - • , 

0’s mean Longitude 31st December A. D. 0, 

And there being from that date to March 17fh, 70 days, we have by part 2 

(out df the respective divisions) for 76“ 9^* 24' 36’ • - 

O’s mean Longitude sought, • 

which diSers only from that deduced from the Ayauansa by 0",5, 

Example VID. 

The same for the commencement of the 4743d year of the Cali yug, corresponding to A. Dv 
1641, a common year. ^ , 

Formula T 3 •f’14"(SuC4*A4*ma)— dx (Prop, IT.)' 

Opekatiok. 

A» this case offers nothing new, I shall be contented with 
stating that nC «* 0; m amdO; ma *=*4* 19' SS*' ;SnC-|-A+ 
nia «« 4* 20' 60”; dx 9' 34'’; and by the usual process, 
being found to answer to March 2Sth, SO' 56' 16% the time 


Ayanansa and Longitude. 

• i § m 

Table XXXV, 17 7 48 0 
do. XXXVr, 17 8 1146 


A, C. 4743, A. D, 
1(}41 c^mmoo. 


Ayannnjii nnd Loh- 
giiud« ir'1'48*. 


difference — 23 46 
answering to 9' 34* of time. 

after noon equated to the Meridian of Paris is March 29th, 3“ 6' 28% at which time the Suu^a tru. 
XiOngitude by Delalande’s Tabl.s,. or Table LIl, will bo found as follows: 

Table LII, part 1st, die. 1, ©’• mean Longitude 1st January IBOO - 
Do. do. dir, 3, for 40 years . - 

Do* do. div. 4, for descending years, one year 

0’s mean Longitude Slst December 1640 • 

Part (by the respective divisions) for 88“ 3** 5 28* • • 

G’s I^ongitudc, differing 0*,7 from the Ayanansa, 

Section IV. 

On the manner of equating the beginning of Uindu Solar years concurring with those of the 
XVlIIth Christian century. 

We have already observed (page 253) tha^ the term A of the first formula (r i2”) applies to 
Solar years concurring with all Christian years ascending from A, D, 1700; and that B, of the 
second formula (7* 12’ 62”) to those corresponding to all Christian years descending from A. D. 
1800. We are now to consider the resolution of that part of the problem, which equates the 
commencexnent of Sydcreal years fro© the 4802’ to the 4902’ of the Cali yog, corresponding with 


s.. 

• 

t 

# 

9 

20 

11 

56 



18 

22,26 

11 

2!) 

45 

40,5 

T 

20 

1[5 

"^,76 

2 

26 

51 

49,96 

0 

17 

7 

48,7i 


TTow <» equate the 
beginoing of Salar 
years concurring 
with those of the 
I8th Cbristiatt ceo; 
lury. 








CnW yng 4S04, A. 
D. 1702, E|}c»ch for 
the Solar years Con¬ 
curring with those 
oftheXVlIIih 
century. 


The equation for 
4fiOS unique. 


The Tallies of E ard 
y referred to that of 
U iu the 2(1 formula. 


rormiiU for Solar 
y^ars frum 4fia4 to 
49W. 


Case unique. 

A, C. 4803, A. D, 
1701. 
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those of the European XVIIIth century; the mode of doing which differs only in appearance from 
the rest, for erory thing still dep^^nds on the Secular Equation S = 7* 20" 4' and its fractions. 
The formula however, changes, as we have seen at page 251, and this is to be ascribed to theSigni 
passing from to — during that interral, although if we were to begin from that Epoch where 
S, A, and B = 0, such a change would not occur, as shall be seen hereafter, 

N. Is to be remembered, lhat A is'only equal to 7" 12"; and B to 7» 12" 52''atthcfnd of 

the 4801 St and 4901st of the Caliyug. The passage from A to B will be explained in what follows i 


Jf from A, due to A, C. 4801 complete 
We subtract a • . 

We hare the Equation for 4802 complete 
The difference of which-to a 


▼, 

+ 7 
^ 4 


12 

21,04 


+ « 
4 


47,96 

24,04 


36,08 


Will be . 

which is the Equation for 4803 campleicy answering to A. D. 1702; from which year the Equa. 
tion becomes negatiTe. I shall therefore call the year 4804 current of the Cali yug, answering 
to A. D, 1702, the Epoch of the years concurring with those of the XVIIIth century, and its 
Equation E ir —- Iv 36 p,08 5 that for the beginning of A. Cal. 4803 (1701) remaining peculiar 
to Itself, viz. + 2’ 47^y96 *=■ y. (Proposition IV), 

The above considerations will lead us to determine the vrflue of B for the Solar year concurring 
with A. D. 1800; for let us find the Equation for the commencement of the 4901st year of th« 
Cali yug, answering to A* P. 1799. 


From the proposed year 
Subtract Epoch 


1799 

1702 


Kow multiply a (4" 2^,04) 


Interval 


• 97 years z: 

: m. 

• 

4 24,04 

by m zz 

X 97 


6 51.88 

- + 

1 36,08 

• . 7 

8 27,95 


4 21,04 

- • 7 

12 52,0 


Add E (above found) • 

Equation for 1799 • 

To which add again a for one year 

Equation B, for 1800 „ . 

This being understood, so will the formula 
T' :z: /3 -f* I —^ (E + ma) — dx. (Proposition V), for all the years of the Hindu account which 
concur with those 6f the XVIIIth century, except the 4303d of the Cali yug (1701), which 
retains its own Equation 4* 2" 47^,96 ::z y. 

Section V. 

Example IX. 

shall first resolve tlie case of the beginning of the 4808d year of the Cali yug, answering 
to A. D. 1701, which, as already stated, is unique of its kind, the Equation being 
zz fi + 1 4- Y — dx, (Proposition IV.) 









• misTff 
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Aranansa and Longitnda. 

. • f * 

Table XXXV, 18 148 

do. XXXVl, 18 2 13,9 


DiffcriMice 26,9 
Atis\rerfn^ to lO^ 31^ :z: dXt 




€. !*. 

/3 n - 

March 29 

2 11 15 

+ 1 

. -H 1 


+ r. 

+ 0 

0 2 47,95 


SO 

2 14. 2,95 


so 

0 53 37,2 i 

^ If 

- — 

5 


29 

18 53 37,2 

^ L - 

• 

4 54 12 


29 

13 59 25,2 

— dx 

- 

10 SI 

of Paris, T'^ 

. 29 

13 49 S4,2 


p. m. 


And for the ©’s Longitude due to that instant according to the European Tables, we hate 


Table LII, part 1, 0*s mean Longitude Ist January 1700 - 9 20 57 51 

For one year, division 4, » - • -{- 11 29 45 40,5 

0 ’s mean Longitude 31st Der>*mber 1599 
Same Table, part 2, for 88“ 13** 49" 54* 

0 *s mean Longitude sought 


9 20 43 31,5 
2 27 18 18,1 


0 18 1 49,5 

differing from the Ayanansa on the beginning of A. Cm, 4803, by 1%6, which is the maaimum of 
deriation which has occurred in the course of this research, CTcn for the remotest times, between 
the results of the formulae, and. those of the European Solar Tables, 

Example X, 



Longitude and Aya* 

ouuba id* i' 


The same for the commencement of the 4S04ih year of the Cali yug, concurring with A. D. 1702. 
Formula T = 1 -~(E+ran) — dx (Prop. V.) 

Here, as the proposed year is that of the Epoch (page 262) m and ma nO, and EH* tnanl* 30%C)8, 


/ a a If 

Ayanansa and Longitude. 
Table XXXV, 

• * 

# m 



o. 

T. 

p. 

18 2 

42 0 

P rr March 

29 

17 

42 

30 

do. XXXVJ, 

18 3 

7 3 

+ 1 day . -f 

. 1 





. 

25~~3 


30 

17 

42 

30 

Aiiiwerlng to 10' ICP of 

time dx. 

rnmm E'*^ ma • 


— • 

1 

36,05 




Hindu time, March 

SO 

17 

40 

53,9 




European time 

— a . 

3u 

7‘ 

6 

'4' 

20 * 




30 

1 

4 

20 p. m, 




- 

— 

4 

54 

12 





29 

20 

10 

10 




— dx 



10 

10 


Equated time, 

Metidian of Paris, T • 

29 

20 

0 

0 p, m, 


Caips f«r Ihe remaia* 
Ing y«ar» «.f Uie cen¬ 
tury, 

A. C, 4804, A, D. 
1703, » commoa 
year. 


Ayanansa and toa- 
gitude IS* r 42^, 

























A. <5. 4850, A. D. 
1748. 

Ayatinma nnd Lcli- 

f ituae 18* 44' a 
liiacxiile ^ear. 


§L 
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And for Ihc European Tropical wean Longitude, 

By Table Lll, 0’8 mean Longitude 1st January 1700, 
jf’or 2 years, do. di?. 4, . - 

0 *s mean Longitude 3Ist December 1699 
And by part 2, for 88 days, 20 hours, 


8 . 

• 


n 

- 9 

20 

57 

51 

. 11 

29 

SI 

21 

. 9 

20 

29 

12 

. 2 

27 

33 

29,9 

. 0 

18 

2 

41,9 


differing only 0’',! from the Ayanansa. 

Ezamplk XF. 

The same for the 4S50th year of the Cali yug (A. D. 1748), 

The formula being the same in all such cases, we have m n: 46; ma 
S$ 25p,8 1 and E-f-ma !=» — 38 24» IP,88 . Hence 
1718 Ayanansa nnd Longitude, 


46X45 24^,04 = 


Table XXXV, IS** 44' 6^ 

do. XXXVJ, 18 44 32 


1702 
46 «= 

— 20 

and the time aniirering to 26^ U lO' 3y dz. 


4- I - 


E + • 


Equated Hindu time 30 


do, European time 

H • 


L - 


dz • 


29 
- 1 

c. 

11 

T. 

40 

p, 

0 

SO 

11 

40 

0 

— 

3 

34 

2 

30 

8 

15 

58 

SO 

3“ 

18' 

23* 

— 

6 



29 

21 

13 

23 

— 

4 

54 

12 

29 

16 

24 

11 


— 

10 

35 

29 

26 

13 

S6 


p. xn. 


and the ©’s mean Longitude for that time by Table LIT, will be found 18* 44' 6*,8, 

The eleren preceding Examples provide for etery possible cate that cari be proposed for any time 
past or to come j but there remains to shew the derifntion of the various formulse hitherto used, 
from the general oac given at page 250, and this will be done by means of three Propositions, which 
lire only iutroduced here for the sake of demonstration, their object being to trice the time when 
the terms S and a of the formulae become equal to zero. 

SXCTION Vf, 

Proposition A. 

beginning of the 6602d year of the Cali yug, answering to A. D. 2500, 
40p^»^^ European time)MK and reduce the same to noon under the 

EpocbVefwea to?* McridUn of Paris, the Sun’s Longitude due to that instant, as jWen bj the European Tables, 
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will be eqaa! to the Ayanansa for that year as computed by the Hindu rule/^ (Preposition 1.) 


Proof, 

The beginninj: of A, C. 5602 as elicited by the rule giren jt page 8 of this collection, falls on 
WedneKiIay at4S{i 20v Op after Sun rise at Lanca, apd for the monthly date of the initial feria, 
we hare by Tables V and VI, parts 1, Wednesday, 4tli April, Julian style, therefore 


Formula T «= /5 -f- SnC^* A + 

Ayannnsa and Longitude. 

8. • ' ^ • 

Table XXXV, 1 0 0 54 0 
do. XXXVI, 1 0 I 36 41 


Difference — 41 41 AVfi 
Afuswering to 16'62" in time ^ dx. 


dx, where SnC 0 ^ ma=:iO, 

G. T. P, 

|5 ===* April 4 43 20 O 
^ ==a + 1 26 40 


Hindu time 4 44 46 40 

H. ' " 

4 17 54 40 from Q rlimg, 
•— H • — 6 


4 11 54 40 p. m* 
L • — 4 54 1% 


4 7 0 28 
— 16 53 


A. C. 5602, A. 32. 

S50O. 


Time equated to Meridian of Paris, T s=xz April 4 6 43 35 p, m. 


For (he Sun^s mean Longitude according to the European Tables, we hare (the jeer being e 
leapom), 


Table LIl, ©’s mean Longitude 1st January 4000 « 0 23 15 38 

do. for 600 years * • • 3 49 38,3 

O’s mean Longitude 1st Januiry A, D. 2500 • • 9 27 5 16,3 

By the same Table, part 2, for 9 P O'" 43' 35" ^ • 3 2 53 37,3 

G’s mean Longitude equal to Ayanansu • * 1 0 0 63,8 


Longitude andAya« 
nrinsa It. 0* 14* 


differing only by 0"32 from that produced by the Hindu rule, 

PuorosiTioM B. 

If to the foregoing constant Equation Iff 26» 40p ==: A? yo« add the Talue of S (7s 20» 4p) 
** for each century ascending from A. C. 5602, and to the sum you add the time of commence* 
ment of the current Tamul year, the Surds Longitude due to the time so equated will be equal 
to the Ayanansa.*’ (Proposition I). 

Proof. 

Let the commencement of the 6102" year of the Cali yug, answering to the Julian SeenUf 
year 2000, be proposed. Then by tho present Proposition, 













SuC •f' *» £# 


A C. 5102, A. O. 

sooo. 


Aytnansa ini! ton- 
{itudc n* 3(/ 54*. 


I? nlwRys referrible 
to -4**‘’C*+*A or 
—'.SnC+B of the 
former formula?; 


Crneral forallyeara 
alrenifingfrom A.C. 
5602, A. D. 2500. 
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from 550i 
fubtract 5102 


where* nC according (o former 
notation :s= 5,, and S =* 

nG • 


remaiui (5)00 

To which add proposed Equation A 

Equation due to A. Cm. 5102 = E 


7 20 4 
X 5 

36 40 20 
+ 1 26 40 

^ 7 0 


The beginning of the 5102d jear of the Cali j ug, as we hare seen at page 258, Example IV, if 


c. ▼. r. 

Mareh 31 22 55 0 
Add Equation abote found E=s - 4-33 70 

Hindu time, April 1 1 S O 


European time 1 0 24 48 from (?) risine,. 
^ IT --.6 * 


For (he term dx, see Example I V, 
where it is equal to — S L*,6, an* 
fweriag to 12' 15'of time. 


March 31 18 24 48 p. m. 
L . 4 51 12 


SI 13 30 SO 
— 12 15 

"illniTii p. m 


**— dx • 

T" =z March 


and this result being precisely the same as that found at Example IV, needs no further rerifi- 
cation. 


It will readily be perceived tint the Equation E 
Is the cornplemcut of SnC-f-B • • 


O. T. 

S8 7 
21 53 


9, 

0 

0 


To a complete day 


1' 


So that when in Example IV we added I day and subtracted 21* 53’, wc did precisely the samo 

thing as in the present operation, when wo added at once the said difiference,. 

And in the same manner, if the 5102* year 
of the Cali yug were proposed, 5602 


nC would be equal to (2 5; 00 


«. T. w. 

and SnC - S . 7 20 4 

nC . X 25 


SnC === . 

To which add A = - 


21 40 
23 40 


Equation E • 3 4 48 20 

wliich is preciistjr the isme ts wis found »t Exjitnplc III, page 257,~ I'+SuC-f A, and therefor* 
requires no further illustration. 

Thus It was that we found the formula 

T g+8nC-f-A+ntJaHt<^* 

given at page 25D, of the expounding of which I shall give another Example, 
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Example XII. 

Let the 4S04thyesr of the Caliyag (A. D. 170?) be proposed. 


A C. 4804, m 
1708. 


S50O 

170^ 


(7;93 

Therefore 


Then nC *« 7. m «=« 98. SnC «« 7^ 20^ 4'’X7 
98X4^ 24”,04, «« 7« 11' 15P,0. 


; 5ie 20^ 2SP, and ma ^ 


SuC+A+nia 



o. 

V, 

r. 

SnC sssa 

61 

20 

28 

A 

1 

26 

40 

ma ^ 

7 

11 

15,9 

|i-ma *=3 

59 

58 

23,9 


which ii the same Eqaation at that which was used at Example XI, page 201, and therefore this 
rest of the operation need not be performed. 

Lastly, we arc to determine the precise time when S and a will become == 0, on which occasloa 
we shall obserre, that as this Epoch probably falls on a broken period of the year to which it refers, 
the term a, which is the variation for one whole year, will exceed that which may be due to the 
commencement of the Solar year ia the course of which it vanishes; a must therefore bo transformed 

^ where D represents any number of odd days expired of the year#- 


into 


3d5 


FnoposmoN C. 

The precise time when S and a are equal to 0, falls ott the 15th December A. D. 2511?, JuUain 
style, (29th Gregorian style), at 18” 53" 14' p. m. under the Meridian of Paris, or 253d 185 17v 
17p after the commencement of the Hindu Solar year 6621 of the Cali yug, at Lanca. 

As the value of m a on the beginning of the Solar year 5602 (A. D. 2500) was found to be Ig 26^ 

* t «• . Ifir^6r40|» 

40?, th8 time when it will be eqoal to reroiadetermined by this expression 19 years, 

253d 18s 17» 17p, and as we have now only a fraction of a on the beginning of the Hindu year, the 

formula will becom. T = P + ~ D *» 253 day* in the present case, to 

expound which we have by Tables Vll and I, 


Tranjformation of 
f»r broken period# 

of;year3 lati —^ 
Soa. 


It,fso1dt|on of 
£p<icti when S aai^ 
a aw 0* 


Initial root for the year C. 5602 •- • 

which accounts for 19 years. And for . the fraction 253^118g l7^ 17P, the 
Supplementary Table LI I, part 2, shews that there are 246 days expired at 
the end of Margmtras: taking therefore the collective root for the said lime 


w. a. ▼. V. 

(6) S8 13 45 


Special formiiT*' 

where —- $■* 

poaUivt* 


Margasirat. 


253 

U9 


out of Table III, we have 

Initial root of the month Pmshla 
To which add root for 7d IBs 17v 17p 


C^^) CO 19 57 10 

(0) 56 50 55 

(f) ^0) 18 17 17 


Table LI I 
Pauiiiiia Vh 


Hoot at the given instant 


j. (1) 15 8 12 

Monday. 
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which ft rla being expounded hy means of the Dominicai Letter E, JuliaR sfj^Ic, (Tables V anej 
VI) will be found to fall ou the 15tb December A. D. 2510* 

Here it it to be obierred that we haTo added to the commencement of the r, 

Hindu Solar jeari, the two following fractioni of roots, viz, » (*) 18 37 10 

(f) 18 17 17 

Sum, Hindu time 3<5 54 27 

do. European time 14“ *45 47*( + ) 

during which time the Sun’s mean roolion amoniits to 35' 21",7, (+) which are to he taken Into the 
accoout when we compute the Sun’s place by means of the Ayanansa ; which by 

s. • ' ^ 

Tabic XXXV 1 0 115 0 

xxxyi 1 0 18 4$ 

Difference 42 answering to 7' 4* of time = d*. 

Ax for ^ we hafe 3^5^ ; 4» 24^,04 :: 253tl (by Prop.) ; 3v gp. 


DjPXRATlOy, 


fi December 15 15 
a XD .t2&3a) 

365 


▼. 1^. 
S 12 


+ 


T?quatcd Hindu time 

35 

1.5 

11 

5 

>jdo. European time 

15 

6“ 

4' 

,30*1 

H • 

— 

6 




15 

0 

4 

SO 

L ^ 

— 

4 

54 

12 


14 

19 

10 

IS 

— dx • 


— 

17 

4 

Meridian of Paris, T *» 

14 

18 

53 

14 


Aytnania. 

Ist Vaisicha A. C. 5621, 
f00 days, Table LH, . 
50 do. 

S do. 

do, for 14*^ 4y 47^ (i) • 
Sun’s mean place 


% the European and Jlindn Solar Table*. 


V e# 

1 0 18 O 

6 17 7 45 
1 19 16 56,5 
2 57 25,0 
56 21,7 

Q 10 16 29,2 


Table XIL 

f. ^ ♦ 

Son^smean T^gitud€31st Dec. 2519, 9 26 *9 38;V 
do. 348" or 14th December 2519 . U 13 0 is’o 


J8 hours 
53 minutes 
14 seconds 


44 21,2 
2 10,6 
,6 


9 10 16 29,1 


The difference of which resufts is insensible. 




















MiN/sr^^ 



( 269 ) 

There remains now only to sliew, that S anil a will change Signs from the 14th December 2519 
Julian style, which wifi be proved by the following resnlts. 

Let the beginning of the 5022d year of the Cafi yug (A. D. 2520 a Bissexiih) be equated. 

aX D ’ 

The formula M'ill be T rr 3— — dx, where D represents the number of days that 

remained from the 14th December 2519 to the end of the Hindu Solar year 5621^ for which 

obserring that this expression in the last Example was • I" 

If you subtract the same from a • • :z: 4 24,04 

Y h (118^1) -- 

lou nave its ralue for the present case zz I 21,04 

Ayannnsa, 1st Vaisacha, Cali yug 
5622. s. • ' ♦ 

Table XXXV, I 0 18 54 
do. XXXVI, £_0 19 36 

Difference 42, dx thereftre remains *s bcfcAe n 17' 4*. 

Operation, 

Initial root, preceding Example, 

», «. T. F. 

• - (6) 38 13 45 

(1) 15 31 15 


1st Vaisacha, A. C. 5621 • ; 

Add for one year, Table I, 

Initial root, 1st Vaisacha, A. C. 5622 


(0) 53 45 0 
Sunday, 

which expounded in the usual manner with the Dominkal Letters DC, shews that the initial 
feria Sunday^ falls on the 4th of April 2520 Julian style. Therefore 

▼. F. 

g = April 4 53 45 0 

S65 — 

Hindu time 


1 21 


4 53 43 39 

European time 4 21 29 27,6 O risinsr. 

— H • 6 J o 

4 15 29 27,6 p. m. 

—• li • 4 54 12 

4 10 35 15,6 

— dx - 17 4 

Equaled time, Meridian of Paris, T =» April T 10 18 11,6 p. m. 

And for the Sun^s mean Longitude at the equated time by the European Tables. 

8. • ' ^ 

O’S mean Longitude Ist January A. D. 2520 , 9 27 14 27 4 

O^s motion for 94 days (on account of Bissextile) or 4th April ^ ^ 

by Dolalande*s Tables, , . 3 2 39 3 

10 hours • • 24 38 5 

18 minutes . , 44 4 

11 seconds . ’4 

Sun^s mean Longitude on the hegiunrng of A. C» 5622 zz "1 0 18 53 7 
which differ* only by (y'y3 from the Ayauansa due to that instant. * 


§L 


Epoch when S anil 
a change Sigm. 

A.C. 5622, A. I). 
3520. 

Special tarmul.i 

axr>. 

where 

3(J3 

gativt. 


Ayanawa and Lou. 
gilude Is. 0* 18^ 54". 
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Vcftigoi of the dnte 
of an old Inscription 
expounded. 


A, C, .1644 under 
thn g;Mvqrftniciit of 
K. Sun’s apparent 
Syderenl Longitude 
Tf|. 4* 29' 4T^ 


To deduce the Sun’s 
B’lenn from Ins np- 
pareiit Longitude. 


Tims we liw proved by the result of many operations, the correctnesi of the formula 
X s=a: g (SnC + 0 i. given at pn§;e ^50. An analytical dentonstratlon of the same 

would no doubt have been more scientific ; but it was observed by a learned Gentleraao, to whose 
judgment this paper was submitted, that as the Kala Sank(^liia was principally intended for 
the instruction and use of persons little versed in the higher branches of the Mathematics^ 
Examples were the best mode of demonstratioD ; and to his opinion we have submitted onr own* 
There remains now to shew the applicatiftn of our formulae to the resolution of questions, which 
depend on the Sun’s position in the IJiiidu Sydereal EcliptiCjUt a given instant of time, which to 
resolve by other meant would involve the computer into long aud delicate calculations. 

Fiust Case. (*) 

On an old Inscription much defaced by time, there remains ik) other vestiges of the date of the 
event which it was designed to commemorate, but that of the current year 8644 of the'Cali yug, 
with the name of the yew? of Jupiter’s cycle corresponding thereto, viz, Culo^ucla (the £i^d), 
both answering to the 46Sth year Saca, or froin the‘birth of Salivahana, and the name of the 
Prince N, who reigned at that time; and lastly, the Sun’s apparent l^ongitude in the Hindu 
Sydereal Ecliptijp ou the day of the event, which Is stated to have then been in 4* 29’ 4.7" of the 
Solar Sign Vrischica What was the Hindu Solar Sydereal date answering to that 

position of the Sun, and also the concurrent European date ? 

As the Sun’s Longitude recorded on all public mouumeats U generally his apparent one, the first 
operation consists in ,deducing rthe.wfwi from Oie apparent Sydereal Longitude proposed, being 
that to which the formulas answer; and this is to be elTected by means of several of the Tablet 
contained in this collection, and by the following process. 

The Christian year is expounded in the usual manner, 3644-^ 3102 esa 542 Julian Kalendar, 
and as (he Sign Vrischica is the tJth of the Solar Sydereal Ecliptic, our Longitude is to be 
expressed 7M* 39'47\ 

In order to deduce approxltnatively the Suifs mc-nn from his apparent liOngitude, we shall first 
use the laUer as if it were his mean place for finding the corresponding Anomalistic Equation, which 
w ill be done by means of Tables ,XX|l or XXIV, and XXVII, part 3d. 

As the latter Table supposes tliQ Sua’a Apogee in 2* 17*^ 20", which will he its place at the 

end of the 4940th year of the Cali yu|;^ andas we want it for the 3643% we are to correct the 
Apogee for 1297 years, for which (its motion being V in 517 years), say 517’' : 60" :: 1297’': 2" 
80^ the Equation sought ; which being addltiva in the Isl and 3d Quadrants, and subtractive in 
the %d and 4th Quadrants of Anomaly (a^ro^ably to the construction of Table XXVII), is in the 
present case to be subtracted.* 


{*) The dale of the Insertis assumed. 
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The Argument of 
the S>U 0 'f 4iiou)*ly« 


proposed apparent Longitude 
Ravi Phala 


Sum's mean flvderewl 
toMgiiude 7». 5^ 59^ 
8". 
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the Sign VrUcliica in aniwcrs to tho Solar month Margasiris (Tamul 
Cartiga), on the fiiitoay of which the Sun’s distance from his Perigee 

is (Table XXVir, part 2) .... 

Subtract correction - - - - 

DiRtance from do, lU Margasiras 

But as by the Inscription the Sun was advanced 4* St9' 47* in the Sign Vri»ch 
he is advancing towards his Arcil to subtracted from 

the above - - • - 

Sun’s distance from Perigee, called Mandit Kendra 

which is the Argument of his Eriuation ; therefore, with 1* 12' 45' 3' referring to either Table. 

XXri or XXIV, we find the same to be P 29'20'; and because in Table XXVII, the 
negatWe Sign ( —is alTiaed to the month Alargastrai when the apparent ].ongitude is sought, 

it is to be added in the eoatrary case. Hence g * ' • 

. . 7 4 29 47 

. + 1 20 20 

O's approximate mean place • 7 b 59 8 

tVIth which in such matters, one might tery well be contmted : but if more accuracy were 
required, ns this mean Longitude would give an apparent oao r 34* too great; on a second 
trial, which need not be exhibited, the exact mean Longitude sought would be found to be 7^ 5* 

56' 37*. 

In order to simplify what remains to be shewn in this Example, I shall suppose that the mean 
Longitude deduced from the apparent one was in round number# 7* 6% which is of no conse- 
qucnce, since the difference in the Sun’s motion falls considerably below an entire day. 

If we compute the Ayanamia due to the commencement of the 3644th year of the Cali yug, Ayanansa-fSS'4S» 
either by the rule exhibited at page 84, or by Table XXXV, it will be found zn 38 4^ 

©’s as above . , • 7* Q* 0 0 

Miidh^ama Rai^i Sa^anft • 7 6 38 42 

or mean Hindu Tropical f^ongilmle,'^ deduced from Proposition, the error of which we are to 
calculate iMjfore we can determine the European dale of the recorded event. 

For the time of commencement of the 3044(11 year of the Cali yug. 


Sun’s mcaH Sydereal 
Longitude assumed 
78. 


Sun’!! Hindu mean 
Tropical Longitude 
7s. 0* 42". 


By Table TIT, Epoch A. D. 600 
Table I, for 40 years 
i)o, $ do. 


p, a. ▼. p. 

(0) 37 11 15 

(1) 20 50 0 

(1) 35 31 15 


The beginning of the 
Hindu Solar year 
expaunded into itt 
eorrespo ndieg Kuro* 

poikU date. 


Jaitial ro 0 l Sought • (3) 13 32 30 

Soota dina Wednesday. 











MiN/sryi^^ 



19th March A. D. 
5)2. 


!E X p tnt n d 1 the t1 in e 
of bcginniii}? of the 
year for fiodinsf the 
isrror of the Jlin4u 
Longitude* 


Brrnr of the Hindu 
Longitude ill time 
9(1. lOh. 0' 56», ill 
degreciS* 22'57",5. 
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For expoutif'l^ng this ferla, if we proceed as indicated at page 23 and the following, and by help 
of Tables V and VI, we shall find that the Dominical Letter for A. D. 542 is E, and by the limits 
given in Table V, part 1st, that the Wednesday under consideration falls on the 19th March : with 
this we have the necessary data for correcting the Sun’s Hindu Longitude. 

Operation. 


1700 

^ 542 nC ==r: n. m == 53. SnC = Id 20s 40v 44p. ma = 

(11)58 A =s: 7v 12 p, and SaC-l-A+nia = 1^ 25g lOP. 

Formula T =5 jj-f l'*+(SnC+A+ma) — dx (Prop. II.) 

Ayaiiansa and Longitude. 

/ ^ 


4g 15v 14P. 


Table XXXV, 33 49 
do. XXX VI, 38 42,S 

DilFerence — 0,8 
answering to 20'’ of time = 


G. y. r. 

March 19 13 32 30 
1 day-|-Si}C~j“ A-}*ma e=s 2 25 3 10 


dx. 


in Hindu time 

21 

33 

35 

40 

in European time 

21 

15 

26 

16 

^H 


6 




21 

9 

26 

16 

L 

— 

4 

54 

12 


21 

4 

32 

4 

— dx 




20 

Paris, T zz March 

21 

4 

31 

44 


When the Sun’s mean Longitude by the European Tables will be found as follows : 


O’s mean Longitude Slst December 541 . 9 11 35 26 2 

0’s motion for 80 days, by Table LIf, or Delalande’s^ * 

‘ * - . 2 18 51 6,4 

• • • 9 51,4 

- * - 1 16,4 

-_M 

©’« mean Longitude sought • 0 0 38 42,2 

differing only from the Ayanansa above found by 0^,2, 


do. 

do. 

do. 


21 St March 
4 hours 
31 minutes 
44 seconds 


Hindu time 




Now by the Hindu Kalondar, the Sun Ic* 

13 supposed to have entered Y on the ISth 
March A. D, 542, at 23“ 25' p. m. (1» ) ; 
but according to the European Tables, 
that Longitude was only due on the 21st 
of the same month at 9“ 25' 56^ p. m. also 
at Lanca (2« ), the error of the Hindu 
Tables is therefore 2'* 10“ 0' 56^ ; during 
which time the Sun would move through Error in time 

2* 22' B7%5 of his Orbit, by which Arc do. in degre 


e, Y. F. 

March IP 13 32 30from© rising 

— 15 


18 

58 

32 

30 

18 

as' 

25' 



K. 

f 

» 

21 

4 

31 

44 

+ 

4 

54 

12 

21 

0 

25 

56 

18 

23 

25 

0 

2 

10 

0 

56 

2* 

22' 

57 

’,5 
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<he Hindu Tablei mate hit Tropical Longitudo too great, as well at the Ayantasa, at the begin; 
nin^ of the jfrear. 

JFrom this it results that if fiom the Hindu Tropical Long^itude s* . o 

found at page 271 • - • • 7 C 38 42,0 

We subtract the error • • • • 2 22 57,5 

We hare the corrected Longitude « 7 4 15 44,5 


{Ixpound by the Tables the tiriae duo thereto, viz. 31st s. 


l>e«ember 511 


9 11 3G 26,2 

9 21 45 5,7 October 23(1. 
5112,6 22hour% 


7 4 15 44,5 


we have for the true date the 23d October 22* O' (f. 

Q_We would have obtained the same result if after having expounded the Hindu Tropical 

Longitude by the Tables, which would have given October .. 26 8* 0^ 56* 

We had subtracted therefrom the error in time • 2 10 0 56 


For there remains the same time as before found, October 23 22 0 O 


«ow this time referred to the Meridian of Lanca, and to thmt of Sun rising, expressed In Hindu 
goddias, &c. it - • OctoUr 23 22* (/ O' p. ». Parif. 

H . <1 

L . 4 54 1* 


European time . 24 8 54 12 from 0 rising; 


True date expressed in Indian gnddias, &c, October 24 22 16 30 at Lanca, 

For the Hindu Solar monthly date. 

lastly, as the 1st Vaisac^ha A. Culi. 3644, fell on the 19tli March 542 (page 272) we have from 
that dgte to the 24th October . . • • • - • 219 days. 

But by the subsidiary Table LII, psrt 2, from the 1st Vaisacha to the last day In 

Cartica tliere are - . . - • • ^19 

There remains in the following month • 3 

which are the number of days expired in Mftfgasirus* The current Hindu Solar date ii therefore 
Margastras 4th, at 22'^ 15 30'^ after Sunrise at Lanca. (*) 


(.) Allho«gh Ibateendratsuredldresderlhi, Example a. cLar « p««iMe, yet a, from the aorelty of tirti 

l.r.ce.,, a pro.f .ay be required that tlie reiuU is exact, I shall axp.und by the usaal ftrutaU the dat. no# 


%L 


Corrected Tropical 
Ii4»n8:itu(lc 7*. 4* 15^ 
44^5. 


True Kupopcan-d^iito 
JMeridian of Farit 
Octuber 23d, SSh. 


True tlm»» 


For the Hindu Solar 
monthly date. 


4th Margasira# ea»» 
rent. 


\ 
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Non. 


To restore n lost 
Kpoci). 

The name of the ye»r 
of Jupiter’i Cycle 
beini; giTCn, how ro 
expound ihc nume¬ 
ral of the corres¬ 
pond in|; cue of the 
Cali yvig. 

In Beig;al they fol¬ 
io u- tSie Sasira uc~ 
count; U the Penin- 
that of the 
Tcllii)£;ay. 

The reign of the 
Prinee whose name 
is recorded on any 
document affi.rclb da¬ 
ta for the same wliea 
known in history. 


Or that of any of 
his knewn Chtcinpo. 
luriei. 


Wlirn the diiratioa 
of any reign exceeds 
60ye*ri,the question 
is sulijcet to two an 
•Men. 


If It so happens t!iat tTic numeral of the year of the Cul! yug 56 34, be also obliterated, w that 
flicro oDly^rtmains the name of Jupiter’s year, Calaymta the 52d of the Cycle of 60 years, ive 
are to enquire how the Epoch may be restored, ami for tlus we are to attend to the followinf^ 
coQsidcr*ations. 

The first poiat to be ascertained is in what part of India the inscription was found ; for if in 
Bengal, the Chacra year will have been computed by the rule of the Surrjah Siddhanta, modified 
by the Tika ; and if in the Peninsula, by that of the TelUngas. la the present case we shall 
suppose that the inscription was found in Bengal. 

We are now to obserre that as there is a year of the same name in every Cycle of 60 yearjj^ 
the problem cannot be resolved unless some new data be furnishcHl; but we may find a sufficient 
one in the name of the Prince or ruler who governed at the time of the recorded event, which is 
always inserted in the inscription, grant, perwana, 6i:c. that is to be expounded ; provided inch ft 
Prince or chief be known to Indian history. The time of his l irth, of his ascending the throne, 
and of his death, or the end of his reign, are the limits to be most depended upon. In default of 
these, the Epoch of some memorable event which may hare occurred during his reign, or that of 
any. of his known cotemporaries, or even the time about which he flourished, tniy be considered 
as data, more or less to be depended upon, according to their degree of precision. 

For although it be not impossible that the same iudividual should have possessed authority during 
sixty years of his life (ki which case the question would be subject to two answers), yet as the 
contrary case is the most probable, there can be, in most cases, no very great fear of error whea 
supposing any common reign to have lasted less than that number of years. 

obtained; wliich if it be connect sbould give the Jfbndu Tropical meaa Loagitude deduced from the apparent oaO 
found on the Inscription, tix. 73. 6* 38' 45", (page £71), 

rormula T + I SnC A + ma —dx. (Prop, TT.) 

JK. Ik—As the value of the term# has been computed at page 251, the tame qunntitiei are to be used. 


For Sun’’# Longitude. 

s. ® • ^ ^ 

51 st December 541 • 9 11 36 26,? 

October 2fith >• 9 24 49 80,7 

8h. . 19 42,8 

0 ^ 56 <' - 


O. T, V. 

|3 October 24 29 15 80 

2 day Hr 5”^ + A + ma — 2 25 3 10 


liongitude sought -7 C 38 42,<l 


— L . 

««- dx» - 
T wp 


•26 

47 

18 

40^ 

26 

18 

55 

2i 

. — 

6 



26 

19 

55 

98 


4 

54 

12 

26 

8 

1 

16 



— 

20 

26 

8 

a"' 

51 


which is the tame as above. 
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Examplc !• 

Let it!)« supposed that N, the Prince is'hose name appears on the face of fl>e inscription, is 
known in history ; and that he reigned in Bengal between the years of the Cali yug 3601 and 
3651 : the first step to be taken is, to expound the year of the Chacra which corresponds to the 
first of these two Epochs ; and this will be effected by means of the rule given in the Postscript 
to the third Memoir, and Table XV^IIL 

By the said Table it appears, that the last expunged year of the Chacra before the year 3601 of 

the Cali yug, fell in the 3581st year of the same ; answering to A. D. 480 

but 3501 current, or 3600 complete, aaswers to A. D. 

difference 19 

therefore we shall hate 28 to add at the end of the rule, (*) To proceed, 


86)3600(11 

160 

86 

74 


5600 
4 . 41 

eo)3G4l(60 
41 

4. 28 

9 Yota, 

therefore Ynva, the Bth of the Chacra, answers to the 3601st year of the Cali yug current} 
but from YuvaBth to Calayucta the 52d, there are 43 years; hence 8601 -f 43 = 3644, the sam# 

year ai that originally found on the inscription, 

Examfli II. 

Let us suppose that a perwana was granted by Sevajee, the thief and foonder of the Marrahta 
power, which was dated, among other designations no longer legible, Ficari, the 33d year of the 
Chacra, 

As Sevajee reigned in the Peninsula of India, the proposed Chacra year was no doubt computed 
according to the Tellinga account; and to expound it we are to refer to the appropriate rule, 
disclosed in the third Memoir, and adverted to at page 148 of this work; the process of which 
is still more simple than the former. 

Now as we know that Sevajee died in the 4782d year of the Cali yug (4781 complete), answer, 

ing to A. D. 1680, find the Chacra year corresponding thereto. 

60)4781(79 
681 
41 
4 - 13 

54 Raudraj the current year by the Tellinga 
account. 




Krample according 
t« tiic accouui of lUe 
Sa^uaii, 


l?fanip1c according 
to thr. TelUaga «g« 
oount. 


(*) Vide Pofticripl to the 3d Memoir, pa je 21S* 









The Ayanansa an 
nnerrliig data for 
recovering a lubt 
JKpoch. 


The date of an an¬ 
cient Soliir Kc'lipie 
evpoundrd intu liio- 
du Solar time. 


A A. r.7?0,Ch45> 

jp. ni. AlirUiaa of 

Variu. 


A. r.nli yug 2382 
CHrrcnu 


For the time of be* 
giniiiiig of the IXiudo 
Solar year. 
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But Vicati Is the SSd of the Chacra, aod as the Epoch which we have expounded Is that of 
Seyajee’s deathy it is manifest that the year sought is that which preceded Raudray the 54th;. 
hence 54 --;3.3=: 21 years to be subtracted from 4782 : we hare therefore A. Cal. 4761, answord¬ 
ing to A. D. 165P, for the Epoch which corresponds to the proposed Ficariy aud >yhich needi 
no further demonstration. 

The Epoch being thus recoyered, the Ayanansa may be computed, and the process for expound¬ 
ing any particular date of the same, (as shewn in the first part of this article) will apply. 

Lastly, it sometimes happens (though not in inscriptions, perwanas, nor grants; but in 
Astronomical documents) that the Ayanansa remains among the Elements which hare been pre- 
geryed, although the numeral of the year has been lost. This case admits of a ready and unerring 
golution, by means of Table XXXV, which in all cases will restore the Epoch, as must be well 
known to the reader. 

Second Case. 

The most ancient Eclipse which has been transmitted to us by the Babylonians, occurred oa 
the 19th March A. A Christum 720 ; at 6“ 45' p. m. Meridian of Paris.—Wanted the concurring 
Hindu Epoch of the same Eclipse under the Meridian of Lanca ; together with the error of the 
Hindu Solar Tables at that time. 

Caution. 

lo The year 720 before Christ is a Bissextile one; therefore for finding its Dominical Letterf^ 
we are to ust the first part of Table VI. 

2^ And because the proposed year ascends before the birth of Christ, for finding the com** 
mencement of the corresponding Solar Sydereal year,^ we arc to use the third part of I able V. 

So The notation of the year of the Cali yug will be 3102 — 720 2382 ; aiKpasit preceded 

the institution of the aeras Vicramaditya, and Suliyahana, it cannot be expressed in the same. 

4 o By 1‘able V, part 3, as the 2302d and 2402d yean of the Cali yug began on the 7fh 
March, there can be no doubt but that the proposed year commenced rery near to the samt dat» 
in its own month of March. 

Operatton. 

For the commencement of the 2382d year of the Cali yug, answering to A. A. C. 720. 

D. «. T, !►. 

By Table Vllf, part Initial Root, A. 700 B. C. - (0) 56 40 0 

For 20 years, by Table I, subtract - • O) ® 

Initial Root of A. Cali yug 2382 - (S) 46 15 0 

Soota dina, Wednesday. 

To expound this ferit into its European date, we find by Table V, part 3, that the Secular 
Christian year before Christ 700, began on a Thursday / and by Table VI, part 1st (the year being 
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a Bissextile oae) that 4 days are to be subtracted froai the said Thursday in order to obtain Jhe 
feria on which that year begaii^ which'falls therefore on a Sunday ; htnee the Dominica! Letters 
•ought ire AG. 

Now, as the date falls in March, with Gas the Dominical Lf ttor. refer to the Kaiendar about the A. A, C. 

7th of that month, and you will find that Wednesday (the Soota dina) falls on the 7th of March, 

But the proposed date is the 19th, therefore adding 12 days to the 1st Vuisacha, we have the 13th 
of that month current (the 12th complete) far the date of the Eclipse, and to have its precis© time 
at Lanca according to Hiadn reckoning, say, 

Time from noon at Paris . 

To count the time from Sun rising, add « 

And to refer to the Meridian of Lanca 


Time of Eclipse counted from Sun rise, European hours, &c. 17 42 12 


H. 

f 


6 

0 

48 

0 p. SB. 

4 

54 

12 

17 

42 

12 

44* 

15' 

12* after 0 rising. 


Answer.— The Hindu Solar date of the Eclipse which occurred on Monday the 19th March Hindu Solar time 
A, A. C. 720, at 0* 48' p. m. at Paris, would have been expected at Lanca on Monday the 13tli atl^auca. 

Yaisacha of the 23S2d year of the Cali yug, at 44* 15'' 30^ after Sun rise. 


Let us now consider what would be the error in the Sun's mean Longitude at that time, accord¬ 
ing to the Hindu Tables, 

I, We hare seen that the month Vrisacha and year 2382 of the Cali yug began on Wednei- 
day, at 46‘ 16’ O’, after Sun rite at Lanca, when the Sun’s Sydereat Longitude was supposed to 
be = 0. 

Now if we compute the Ayanansa for the beginniag of the said year, it will be found 
C: — 18’ 17' 6*. 

The Sun's Tropical Longitude therefore wai « 


8. 

12 


* / 

0 0 
18 17 


a 

0 

6 


G’* mean Tropical Longitude, 1st Vaiiacha 2382 • 11 11 42 54 

3rh!ch day as we have seen, fell on the 7th March A, A, C. 720. 

II. The Hindu Solar date of the Eclipse being the 13tli Vaisacha (12th complete), the Sun's 
mean motion must be added to the abore longitude for that number of days. 


But the Sydereal month began at 
And the time of Eclipse was 


». T. F. 

15 0 > 

44 15 


Difference « 1 59 30 

which were sranting of the 12th Sydereal day comp/efe, when the Eclipse was to occur; and 

during that time the Suu’imeau moU.uwas I' 67^,8 which q^uantity is therefore to be subtracted. 
Hence, 


Prtr the error of the 
Hiadu Solus Tablet* 


Ayanansa — 18* 17^ 
8* mean Tropical 
Longitude of Itt 
point in the Sydo. 
real Zodiac lli. 11* 
42" 54* Hindu ac« 
count. 


Time wanting fa 
complete the 12th 
Sydereal day. 


Tropical Sun'i Lon. 
aitnde at the time of 
Jb^tipse according to 
the Hindu Kaiendar 

111, S3* JO'S!'* 
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9. 

0 

r 

9 

O’s mean Longitude, Isl Vaisacha « 

• 11 

11 

42 

54 

His motion for 12 days * m 

• 

11 

49 

40 

Deduct the same for the incomplete day 

11 

23 

32 

34 

m 

— 

1 

57 

Jtavi Sa^ana^ or Sun’s Tropical Longitude 

. . 11 

23 

SO 

37 


according to the Kalendar, but which is inconsistent with (he eiistence ©f the Eclipse. 


III. In order to find the error of the-Hind© Tables, let the time for which it was predicted 
according to the Solar Kalendar, be equated bjr mean« of the formula giren at page 253, Propo# 


sition II. 

T=g4-l + SnC +A + 

m a 7^- da. 




Operation. 




A. A. G. 720 

nC r: 24. m 20. SnC = 2' 

’ 50' 1" S6^ m a — H 28’ 

H. 


Epoch 1700 

A j=: 7" l^^ 

D . G , 

V. 

'P. 

(24) 20 


SnC rz 2 56 

1 

36 



4* A 

7 

12 

Ayanansn. 


4 ni a zz* 1 

28 

1 


Table XXXV, 18* 17' 4' -_ 

do. XXXVI, 18 17 30 SnC -f- A + m »= 2 57 36 49 


Difference 20 answering to JO' 39* of time = dx. 

S =* 4» 

nC c= _X 24 

SnC== 2^*66 1 30 

a = 4 24,04 

m *= X 20 

ma *0=3 1 28 1 


Hence 


li 

*= March 

19 

c. 

44 

T, 

15 

tp. 

30 

j •lay4SnC4A4ma 

- 

3 

57 

36 

49 

Equated Hindu time 

. 

23 

41 

52 

19 

do. ^European time 


23 

16^ 

44' 

56" 

^ H 


— 

6 





23 

10 

44 

50 

~ L 

m m 

— 

4 

54 

12 



23 

5 

50 

44 

4 dx 

- 


+ 

10 

S9 

Equated time, Meridian of Paris,*T j 

= March 

23 

6 

1 

23 


When the Sun’s mean Longitude by Delalande’s Tables, or Table LII, will be found to be as 
follows: 
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, s. • ' ' . 

0’g mean Longitude, Ist January A. A. C. 720 • 9 2 26 25,0 

0’s mean motion for 82 days, Tabic LIl ^ or 23(1 March 2 20 49 23,1 
Do. for 6 hours, 1' 23'' do. part 2, - - _ 14 ^>5 

0’s mean Longitude sought • 11 23 30 38,rf 

which diflersonly from that found by means of the Ayanansa, Article II, by 
IV. Now since the Hindu Kaleti- (1" ) 

dar supposed that the Sun’s Tropical 
Longitude on Monday, March the 19tb, 
at 11^42" 12' p. m. at Lanca (lo ), was 
ir 23* 30' 38% whereas it only reached 
that position on the 23d of the same 
month at lO” 55' 35* (2« ), it follows 
that the Kalendar was 3' 23” 13' 23' 
slow, (S'* 58* 3* 27' Hindu time), during 
vvhieh time the Sun would move through 3* 54' 38%4, which shews the quantity by which the 
Hindu Tropical Longitude of the Sun (or the Supplement of the Arc of Ayanansa to 12* at the 
beginning of the year) was too great; and consequently the Ayanansa too little. 






G. 

r. 

P. 

Lanca, March 

19 

44 

15 

30 from 


— 

15 



Hindu time 

19 

29 

15 

30 p. m< 

(5« ) 





Paris, March 

23 

6 

1 

33 p. m, 

Difference of Longitude 

4 

4 

54 

12 

Lanca 

23 

10 

56 

35 


19 

11 

42 

12 

Error in time 

S'* 

23" 

13' 

23" 

in degrees 

3* 

64' 

38* 

',4 ' 


Error of the Hiudu 
Sofar Tables in time 
Sd. 23li. 13' 23*, in 
degrees 3* 54' 3S',4, 


.'Hence from the Longitude found at Article 11, page 278 
Subtract error of Hindu Tables 

G’s correct mean Tropical Longitude «. » 

At the,time of Eclipse * • 


11 23 30 38 
3 64 38,4 

11 19 35 59,6 
6 


5 19 35 59,6 


To verify which 

Compute the Sun’s apparent Longitude answering to that above found. 


0’s mean Longitude 

Equation of the center • • 

Nt/fation — 2%9 , 

T/l’s Equation, 1st part • .i 

Do, do. 2d part—. 2,1 

— 5,6 

9 ’i Equation ^ 

D’s do. • • * 

Subtract Notation and 2d part • 

%*s Equation • • • 

0’s apparent Longitude at time of Eclipse 
The same computed by Dominique Cassini 


19 35 59,6 
.1 42 57,6 


3,7 


Ditference « 


1,2 

2,4 


5 

21 

19 

4,5 



— 

6,0 

5 

21 

18 

59,5 

5 

21 

27 

0,0 



8 

0,5 


0’s corrupted mean 
Irnpicnl Loneituile 
58 . 19 “ 35 ' 59 % 6 . 


Snn’s sppareat 
Lengitiide at the 
lioie of Eclipse. 


















Hour In express the 
Sun’s Sjriieroat Lon- 
{Uutie according; t« 
liiudu accouai. 


Son’s Madhyamn 
Graba .W 47' 4K, 
Kafi Saynna C'’ 39«' 
93* uocurrccled. 


The errar in the 
Hindu SoUr Tthlei. 


No apology I concVire, need be offered for this difference of 8‘ in the San’s apparent LongitocTes 
at the time of the Eclipse, considering that of the processes through which they hare been res- 
pectirely elicited, and the remoteness of the Epoch* 



To find the Suu*s position in the Hindu Sydereal Ecliptic, and his distance from the Equinoc¬ 
tial point at the time of the Eclipse consistently with the Hindu Solar Tables, 

yi. Since according to the Indian eompulatiori by means of the Ayanansa, the Sun’s mean 
Longitude on the 13th Yaisachn, at 1 1%^ p. m. (Art. I V), was supposed to be 

s. • ^ 

(Art. II) - . 11 23 30 37 

12 

His distance to the Vernal Equinox was « • • 6 29 23 

And as the Ayanansa for the beginning of that year was (Art. II) 18 17 4 

His supposed place in the Sydereal Ecliptic should have been zz: 11 47 4l 

which will bt better understood by referring to the Type, 

Y' Equinox, 

-- -1---O-- (----t 

; ir 47' 41* : 6* 29' 23* ] 

• Madhyama Grnha, * Ravi Sayana. i 

18*17.^4* 

Ayarkansa. 

CoNCtUSIOJf. 

VIL It follows from this research,-that if the Sun’s mean I,ongitude had been rightly expressed 
in the Hindu Tables (even if no other cause had interfered, such as that of the time occurring 
during the night) the Eclipse could not have occurred at the predicted time ; because that one 
should hare been possible on the 13th of Vaisacha, the Sun’s Longitude should have been 11 19 
33' on that day at 44* 15'' 30* after Sua rise at Lanca, as we have seen at Article V. But the 
feria or weekly day on which the European Catalogue states the Eclipse to have occurred, cannot 
be changed inconsequence of any hypothesis in the error of the Hindu Kalendar, and since 
Monday the 19th March, is that Indicated by the former, Monday the 13th Vaisacha (Tamul 
Chaitram) has been well expounded; from which it follows, that the error lies in the Hindu 
Solar Tables, and not in the Kalendar. 

If therefore the Sun’s Sydereal Longitude be proposed, and the Hindu Solar time be known, 
tnd if the Christian corresponding Epoch is to be deduced therefrom (which can only bo 
done by referring the Sun’s place in the Sydereal to the European Tropical Ecliptic) tho proposed 
Sydereal Longitude must first be corrected. 











miST/fy 
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Cwe whert the Sun's apparent LongUmle is found recorded on an Insertpiton. 

For instance, let it be supposed that the Sun's apparent Longitude in the Sydereal Ecliptic 
13* Stf 41* was found recorded on an inscription, w ith the year 2382 of the Gali yug, which 
reduced to his mean place would be 11* 47' 41' (Article VI), if we compute the Ayanansa for the 
beginning of the said year, it will be — 18’17'4'(Article III), and if we equate the time of 
beginning of that year, we shall find the error of^the Hindu Tables to be 3* 54 33",4 (Article IV), 

• / <f 

therfcfore d 7 d\ 

From tlKf Sun’s mean Longitude • - “ 

S', s . a. . • 3 0‘i Ol> ' 

Subtract error 

Corrected Madbyama Gralia • ■ - 

• Wtiich subtract from Ayanansa • 

liavi Sayana or distance to Equinox • 

Sun’t Tropical mean Longitude corrected 

And if we conrert the same into time by rerersiDg the process for using the Tables, it will i» 

s. “ 


7 

53 

3 

18 

17 

4 

10 

24 

1 

12’ 0 

0 

0 

'll 19 

35 

59 


Sun’s mean I^ngltudo lst January hi A. C. 720 

70 days 
8 do. 

6 hours 
40 minutes 
8 do. 


2 


2 26 25 • 
8 69 43,1 
7 53 0^6 

14 47,1 
1 38,6 
19.4 


11 19 36 0,1 


Time expounded 19tb March at 6* 48 p. m. 
which is the same as was origiaaily proposed, within a trifling fraction of Ume, the latter Lon. 
gitude being !*■ greater. ^ 

POSTHCRiPT: 

l intended to hare confined this paper to the preceding pages: but having communicated (o a 
learned friend the following computations of the error of the Hindu Solar Tables, as derived from 
the Solar Kalendar at the end of each Quadrant of the Ayanansa, when.Uken in its fictitious 
form (such as it now obtains among Native Astronomers), he was of opinion that these should not 
be withh.'ld, because if any modern Ji/autish Sastra should ever be qualified to read this work, 
he would find therein a dear proof of the absurdity of the system to which they are all so generally 

attached. (♦) 

I shall therefore give the- calculations of the place of the first point in the Hindu Syderoal 
Ecliptic, in the Tropical one at the end of each Hadah of the Ayanansa, using the formular, an 
account of which was given in the body of this Appendix ; and deduce the error of the place 
assigned to the Sun wh.‘n in the said" points by the Hindu Solar Sydereal'Kalent^ar, in the manner 

that was adopted in the preceding Examples. _ ' 

(*) Sec the Diagram at the top of page 24T* 


§L 

7*hc converse uftbrt- 
preceding prupo*^ 
BitiOOa 
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§ 


, ^ Case 1. 

To find the Tropical LongUndc of the first point in the Hindu Syclercstl Ecliptic at the end of 

the first Ptdah of the Ayanansa, •which fall* at the expiration of the 1800th j ear of the Cali yu§y 

answering to A*.A. C. 1301. 

Th^ formula for this case will be 

day 

^3 + 1+ (SnC-j-A-f-m a) 4-(Prop. II.) 

1301 

1700 nvhere nC =: SO. S rr 7» 20’4». A =2 7’12^ m : 
ma rz 4’ 24'*504. 

, SnC+A+ma rz S'*40» IS’ 

Ayanansa. Tropical h*ongUudc of iP* 

• ' ^ s. • 


:1. 


(30)01 


Table XXXV, 
do. XXX Vf, 


27 0 0 
27 0 37,5 


12 0 
27 


11 3 


T 37,5 _ 

answering to 15^ 12’ of time zz dx, — 

And if \s e expound the time of commencement of the 1801st year of the Cali yug by the rules 
which were given in (he Key to the Madhyama Saura mana, it will be found to fall on March the 
3d, at 28^ 38’ 45** after Sun rise, under the Meridian of Lanca zr 

OPXnATlON. 

«. t. IP. 

(i March 3 28 38 45 from,© rise# 


l'^-f-SnC+A+ma i 


, 4 40 13 36 


Sum it! Hindu guddias, &c. 

8 

8 

52 

21 

do. In European hours, &c. 

8 

3 

32 

56,4 

^ II 


. 6 




7 

21 

32 

56,4 

_L . 
1 


4 

54 

12 


7 

J6 

38 

44,4 

+ dx 


+ 

15 

12 

Time equated, Meridian of Paris, T =* March 

7 

16 

53 

56,4 


p.m. 


For the Sun’s mean Longitude by the European Tables, at the equated instant of time.’ 


By Table LIT, 0’s mean Longitude 31st December A, A.‘C. 1302 - 8 27 15 12,2 
0’s mean motion for 66 days, or March 7th » - 2 5 3 9,3 

do, for 16 hours .. 

j60 minutes « 

3 do. 4* 

50 seconds » 

6 do. 

©’s mean Longitude at Equated time 


5 3 
39 25,5 
2 3,2 
7,4 


European Ayanansa 

difiering only 0^,1 from the Hindu Ayanansai 


11 2 59 59y9 

12 

O 27 0 0,1 






















Sl 


G. V. p. 

March 3 28 38 45 from © rising 
^15 

Remainder In Ilmdu 
guddias, &c. 


2o 
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For the error of the Hindu Solar Tablet; 

B/ the Hindu Kalendar the Sun is 
supposed to have entered the Sign V 
On the 3d March A. A. C. 1301, at 5" 

W 30“^ p, ID. (lo ), at Lanca; and the 
Sun’s Longitude on the 7th of the siime ^ 

month was IV r B9' 69%9 at 2lM8' 

S'' p. m. also at Lanca* The error of 
the Ilinifu Tables was therefore 4* SG' 

49",G in plus, which is to be subtracted 
from the Sun’s mean Hindu Longitude 

In order to have the true one at the time referred to» 

Case 2. 

The same for the commencement of the SGOlst year of the Cali yug, answering to A. D. 499, Knd of (he second 

Quadrant. 

when the Ayanansa completed its second Padali. The formula being the same at in the pre¬ 
ceding case. 


Lanca, 


3 

13 

38 

45 

3 

5“' 

27' 

30" 


H. 

# 

V 

1 7 

IG 

53 

66 

+ 

4 

54 

12 

7 

21 

48 

8 

3 

5 

27 

30 

4 

16 

20 

38 

s 4" 

36 

'49 

',6 


3700 

499‘ 


nC «= 12. ma «= 4* 24^04, SnC+A+raa I** 28^ 12^ 24^ 


(12)01 

Ayanansa and Longitude 
liy both Tables ==: 0; therefore dx «=» 0. 

And expounding the time of commencement of the Hindu Solar year as usual, we have 

fi, Y. p. 

March 19 6 8 45 
: - 2 28 12 24 


P- 

1 day-J-SoC+A-f'JTiO- = 
Sum, Hindu time 


H 


21 

34 

21 

2 

21 

13 

44 

27y 

— 

6 



21 

7 

44 

28 

— 

4 

54 

12 

21 

2 

50 

15 


For the Sun’s mean Longitude by the European Tables, 

9. • ' 

Table LTI, 0’s mean longitude 31st December A. D. 498 - 9 11 1 54,9 

O’s motion for 80 days or 21st March - - 2 18 51 6,4 

do# for 2 hours . - - 4 55,7 

So minutes - - - 2 3,2 

10 seconds . • . 4 

5 do, mm m * 2 


0’S mean Longitude at Equated time : 
differing only 0",8 from the Hindu Ayanansa* 


0 0 0 0,8 
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■■ 


End of the 
<iQuadraut, 


third 


( 2S1 ) 

For the error of the Hindu Solar Table#* 




1« 


20 


By the lUndu Kalendar the Sun is 
supposed to have entered the Sign y* on 
the iSth March A. D. 499, at 20' 27' 

SO*' p. m. at Laoca (lo ), and the Sun’s 
Tropical Longitude was 0* 0* O' (f on 
the 21st March at 7“ 44' 27" p. m. also 
at Lanca, by the European Tables. 

The error of the Hinda Tables was. 
therefore 2* 20' 4",8 in plus^ as in the 
foregoing case, and is therefore sub* 
tractive of his Hindu Longitude at the time referred to- 

Casb 3. 


O, T. F. \ 

March 19 6 8 45 from O rising. 

^ 15 


Error in Hindu time 
do. in degrees * 


18 

61 

" 8 

45 

IS 

20* 

27' 

30' 




U 

21 

2 

50 

15 

+ 

4 

54 

12 

21 

7 

44 

27 p 

18 

20 

27 

30 

2“ 

11* 

16' 

67" 


2* 

26’ 

4%S 


The same for the commencement of the Hindu Solar year 5401 of the Cali yug, angweriog to 
A. D. 2299, when the Ayanansa will complete its third Quadrant. 

In this case the formula becomes 

T= |3+l~-CSnC + B+ ma) —dr. 
iiC »r= 4. m =« 99. roa =« gd%4f 24p,04 = 75 15» 40P. 

SnC+B+ma *= 435 48v 43p. B. = 7s IV 52p. 


2299 

1800 


(4)99 

Ayanansa and Longitude. 


Table XXXV, 27 0 0 

do. XXXVf, 27 0 37,5 


37,5 


Difference 

answering to 16'15" s=s dx. 

And expounding the commencement of the Solar year as usual, we shall find 


+ 1 day 


c. T. F. 

April 3 43 38 45 
1 


4 

43 38 45 

•—-SnC-f^ B~}“ ma ==» • 

43 48 43 

Remainder, Hindu Time . 3 

59 49 57 

do. in European.hours - 3 

23 56 68,< 

H ^ 

6 

3 

17 55 59 

^ L — 

4 64 12 

3 

13 1 47 

— dx 

— IS 15 

Equated time at Paris^ T »i>t April 3 

IS 46 32 


























For the Sun’s Longitude in the Tropical Ecliptic by the European Tables. 


By Table UI, O’s mean Longitude 31st December A. D. S298 
G^s mean motion for 93 days, or Sd April 

do. for 12 hours - - - 

46 minutes 
32 seconds 

©’s mean TiOngitude nt Equated time 
diffcTing only 0%^ from the Hindu Ayanansa. 

For the error of the Hindu Tables. 


9 24 49 36,2 
2 31 39 54,7 
29 34,2 
1 53,4* 

_ 

0 20 59 59.8 




G. V. P. 

April 3 43 38 45 from 0 rise. 

^ 15 - 




Lanca^ 


do, in degrees 


3 

CO 

38 

45 

3 

ir 

27' 

30* 


11. 

/ 

M 

s 

12 

46 

32 

+ 

4 

51 

12 

S 

17 

40 

44 

3 

11 

27 

30 

0 

6 

Ts 

IT 

15' 19%7 


By the Hindu Kalendar the Sun, it is 
supposed will enter Mesba V on the 
Sd April, A. D. 2299, at 11^ 27' 30* 
p. m. at Lanca ; and the Sun’s I^ngi. 
tilde on the same day at 17^ 40' 4 
p, m. was 26* 59^ also at Lanca. 

The error of the Hindu Tables will 
therefore be 15' 19^,7 in phis, and m 
in the preceding case, is t# be subtracted 
from the Sun’s mean Hindu Longitude at the time referred to. 

Cask 4. 

The same for <hc commencement of the year 1 of the Cali yog, answering to A, A. C 3101, 
and for that of A. Cal. 7201, answering to A. D. 4099, at bo(h of xrl.ich Epochs the Ayanansa 
is supposed by the Hindu Astronomers, to be in tbe beginning of its first Quadrant. 

These two cases are to be resolved by means of the formula exhibited at Propositions II and 
III respectively (page 253), the first being applicable to all years ascending from A. A. C. 
1301 in the first Quadrant, and the second to those descending from A. D. 2299 to 4099 in the 
fourth Quadrant of the Ayanansa. (*) As both these Epochs are very remote, the reader may 
not be displeased to find here a last Example of the manner of expounding tbe beginnings of A. 

Gal. land 720 Iw 

First Erocii. 

L 


For the talue of in A. C. I. 

By Table VIII, A. A. C. 8000 
Table 1, for 100 years, subtiact 

Do. for 1 year, subtract 
Initial Root, A. C. 1, sought 


I). 

G* 

T. 

P. 

(3) 

58 

45 

0 

(6) 

52 

5 

0 

(4) 

6 

40 

0 

0) 

15 

31 

15 

(2) 

51 

8 

45 


Soota dina, TuesjJay ; 


Beginning of ibelit 
and end of the 4tU 
Quadrant. 


1st I'pi’ch, A. Cnl.l' 
As A. C. 3101. 


(*) Vide Diagram. 
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to expotjnd which into its European date, we find by the Sapplemcnt to Table V, that the Domu 
meal Letter for A. A. C. 3100, is AG, therefore that for 3101 is B ; and by the Table itself, that the 
102d year of th. CaU yug, answering to 3000 years, begins on the ICtli February.—But Hie-com. 
li.enceme,.t.of the-Hindu Solar years anlidpateonly Sdays in 1000 ascending years (ride Tables), 
therefore referring to any perpetual Kalendar with the Dominical Letter B, about the 16th of Febru, 

ary, find T-j/erdoy the Soola dina, to fall on the 15th February. Hence the ralue of jS in the 
formula is, February I5fh, 51‘ S’ 45". 

.n. 

Expounding now the formula T - g + iday + (SnC + A + « a) + dx, as usual, we hare 
3101 nC = 48. m=l. m a = 4’24",04. SnC + A + ma = 5’52" 14’48". 
- A:;: 7’12". 

(?== February 15 61 8 45 from © rise. 


(48) 01 

Ayanansa. 

Tabic xxxy, V o' 

do. XXXVi, *1 24 1 14 
DilFerence 1 14 
answering (o 30' 20"' of time = 
12 

1 24 0 


= dic. 


JliODgitude 10 6 


+ 1 + SnC 4- A + ma 

Hindu time 

European ii 

-- li 

^ h 
+ dx 


G 52 14 48 


•Equated tjtne, Meridian of Paris, T == February 22 .6 57 3$ 


22 

43 

23 

33 

, 22 

17“ 

21' 

25^,2 

— 

6 



22 

11 

21 

25,2 

— 

4 

64 

12 

22 

G 

27 

13 

+ 

30 

20 

22 

.6 

57 

3S 


■For the Son’s mean Longitude according fo the European Tables. 

Tfible LfF, O’s mean Longitude 31sl December A, A. C. 3102 . 13 28 rt 

motion for 53 days, or 22d February ^ i ,4 215 

^ . . « . . 14 47’i 

67 minutes - - * 9 q^A 

33 seconds . . . ^ I’g 


{D’s mean Longitude at Equated time . 10 6 0 0.9 

12 

European Ayanansa ^ . l 23 59 59,1 

differing only from the Hindu Ayanansa by ^ 

III. 

Now tips Supplement of the Sun’ts Lpngitsde amounting to 1* 23* 59' 59\I, or say V U\ one 

(») The Cali yug is tiilgarly supposed to begin on a Friday, hot It is to be remembered that, in order to ni.'ike 
its con.„e„„u.r„. f„„ „uh th. beginning of ,be week,.. i, w„ ,h.n reckon.^, * c.Aej,a of Jd. Sg. 61y. ,5„. wn. 
added to the Jhargana, (Vide Key to tbe Madliynitia Saur.x Mnna, page 10.) 
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half of which Is 27% shews that whereas the Tabular Ayananst goei on increaslag (and its 
Supplement decreasing) from A. A. C« 1301 to 3101, the Epicircular oat has a contrary progress ; 
80 that whatever view ancient Astronomers may have taken of that Element at the time referred 
to, it is certain that their modern successors would equate it into -J- 27*—27*=a* 0. 

In order to deduce the error in the Sun’s mean position which would result from such a theory, 
wc are not therefore to confine ourselves to a comparison of what the Sun’s Longitude is sup- 
posed to be and really is at the given instant at Lanca,” as we have done hitherto ; but wc 
are also to account for 54* of Ayanansa, rejected by the absurd system of Libration, which 
aasq^er to 54" 18** 5i' 22^ of time. 

IV. 

For the error of the Tables. 

Now by the preceding operation it 
appears that by the Hindu Kaicndar, 
the Sun entered Mesha T on the 15tb 
February at 27' 30^ p. m. at Lanca 
{lo ), in A. A. C. 3101 ; and that the 
Sun’s Tropical Longitude according to 
the European Tables was 10*6* on the 
22d February at 11“ 51' 45* p. m. also 
at Lanca (2« ), (he first part of the error 
of the Hindu Tables is therefore 6* 47^ 

S4%6, atid the second 1’ 24*, amounting 
in all to T 0* 47' S V,6 in plus^ as before, 
by which the [liiulu Astronomers of ancient times, (or rather some mere recent speculator 
deceived at the time of observation by the effects of the Solur Equation and the nutation of the 
Earth’s Axis, which he could not otherwise explain) would have mistaken the Sun’s position 
relatively to thu Equinoxes, at the commencement of the Cali yog; a supposition wholly untenable. 

Second Epoch. 

L 


( 1 ? ) 


(20 ) 


n. 


February 15 51 8 45 from O rise. 

15 


Hindu time 15 36 8 45 


February 15 14 27 30 p.m. 


If. 


February 22 6 57 33 p. m. 

+ 4 54 12 

February 22 II 51 45 
15 14 27 30 


Error in time G 21 24 15 p, m. 

do. in degrees 6“ 47' 34*,6 
+ V 24 0 0 

Total error =»= 2 0 47 34,6 




The same resolution for the beginning of the 7201st year of the Cali yog, answering to A. D. 
4099. 

The formula in this case is T n J-f* 1 — (SnC-f*H-f*n^3^) •— 

Proceeding as usual for the value of 0 by means of Tables I and VII, xve i). c. v. p. 
shall find the initial root for A. G. 7201, answering to A. D. 4099, to be (0) 21 8 45 

and the Soota dina - • Sundai/, / 

to expound which the Dominical Letter may be found as follows; 


2d Eparh, A. C. 
7201, A, D. 4099. 











( m ) 

' i 

11. 

The series in Table V, part 1, extentls only to A. D. 4000; hut that which we want, as it 
refers to tlie,iJulinn Kalendar, may easily be deduced from that Table, by extending it to the 
given year; n process which hardly requires two minutes of time. In this manner the Dominical 
Letters for A. D. 4100 will be found to be CB, and that for the preceding year, now wanted, D. 

For expounding the Soota dins, Sundai/, into its European date, we find (arguing as we did m 
the preceding nrticle) that in 2000 years descending, the beginning of the Hindu Solar year 
retards 17 days in the European corresponding Julian year. But in A. 1>. 2000 it begun on the 
Slst March ; adding therefore 17 days thereto for the year concurring with A. D. 4000, .and 
then adding again a day (nearly) for each century, we are sure to find the beginning of the 
7201st of the Call yug (A. D. 4099) about the 18th April. 

Heferring therefore to the Kaiendar with the Dominical Letter D, we find that Sunday/, tho 
Soota diaa, will fall on the IQtli April A. D. 4099. 

The yaluc of g will accordingly be, April 19th, 21* 8’' 45.^. 

lit. 



To expound the formula we hsTe, therefore, 

nC = 22. m = 99. m a = 99X.‘l'' 24p,04 «=: 7i 15v 40?a 

SaC+B+m a = 24 55s 60^ OP. B «« 12v 62p.. 


4099 

1800 


(22)99 
Ayaminsa and Longitude, 
s. “ ' 

Table XXXV, l’24 0 0 

do. XXXVI, 1 24 1 14 

DiflVrence 1 14 

answering as before to 30' 20^ of lime 


1 day 


: April 

+ 


G. 

19 21 
1 


T. 

8 45 


bcIx, 


—SnC*4* B-j-ma • 


20 21 8 45 

- 2 55 50 0 


Remainder, Hindu tim e 17 25 18 45 
Do. European time 17 10 7 30 


a-H 


— L 


^ 6 


* dx 


17 4 7 30 
— 4 54 12 

16 23 13 IS 
^ 30 20 


Equated time, Meridian of Paris, T ««=» April 16 22 42 58 
For the Suu^s mean Longitude by the European Tables at tho Equated time. 

IV, 

s. • ' ^ 

By Table LIT, Sun’s mean Longitude Slst December 4098, - 10 8 35 17,9 

^siin’u moiinu for 106 davs. or 16th April - 3 14 28 43,0 

, 54 12,6 

.. 1 43,5 

2,4 

Sun’s mean Longitude at Equated time 1 23 59 59,4 
dilfering only by O',6 from the Hindu Ayanansa. 


Sun’s mean inoiiou for 106 days, or 16th April 

22 hours 
42 minutes 
58 seconds 
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For the error of the Hindu Table!, 
1 ® 


G. T, F. 


By the Hindu Kalendar the Sun !# 
supposed to enter Mesha T on the 19th 
April at 2" 27' 30"^ p.m, A. D. 4099, at 
Lanca, and the Sun’s Tropical Longi. 
tude was found 1* 24* according to the 
European Tables on the 17th April at 

gh 37/ 2QV jjjL j^anca. 


2 © 


Apiil 

April 
April 
April 

Error in time • 

in decrees 
Error of Ayanan 

Total error • 


19 

21 

8 45 from 

•— 

16 


19 

6 

8 45 

19 

T 

tr 30' p, ra. 



f 0 

15 

22 

42 68 p. ra. 

+ 

4 

54 12 

17 

3 

S7 10 

19 

2 

27 30 

1 

22 

50 20 

1* 

55' 

24%9 

isa I” 

U 

0 0 

1 2S 

i 65 24,0 


Now ns the Ayanansa goes on increasing in the Tables with a contrary Sign from that which it 
had at the preceding Epoch, whereas according to the Libratory doctrine it decreases from A. D, 
^ 9,99 descending until in A, D. 4099, when it becomes equal to zero, making the Ayanansa 54“ 
equal to + 27* = 0, it follows that the error of the Tables deduced from this operation 

amounts to I* 55' 24^,9 in its first part in minus^ and consequently is to be added to the mean 
Hindu Longitude; and in the second to 1' 24* also in minus^ therefore the whole error is 1’ 25'’ 
65' 24^,9^ which was to be determined^ 
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APPENDIX III. 



A Sketch of some of the principal Mras and Periods of ancient timesy referred to in 
Chronology,- mlh directions for fading the corresponding years in each of them, to 
any year proposed according to the Hindu styles of the Cali jug, Vicramaditja, 
und Salivahana. 

In publishing this short tract, which merely consists of extract* from books on Chronology, 
I am far from imagining that I present any thing new to the attention of the learned reader: but 
the experience of thirty years in India ba* taught me^ that let works on such topic* be eter lo 
common in Europe, they are seldom, and in many cases, no where to be found when wanted m 
this part of the worldU 

If any thing could excuse an Indian author for haYing failed in point of accurate reference, or 
presented under the garb of norelty, a piece of information which may perhaps be found in etery 
library in England, it would^ certainly be the penury of books on the sciences here complained of. 
Indeed it has come to my personal knowledge in another path of research (independently of the 
origin of the third Memoir of this collection), that the greatest Geometer that came to India since 
the days of Mr. Robins, {*) was frequently reduced, in order not to interrupt a work which will 
•transmit his name to posterity, to analyze Problems, and construct Tables, which had been 
.resolved and constructed more than a century before his time. 

To return to our subject, I thought that my task would remain incomplete tf, after hating 
explored the principal Hindu doctrines which relate to time, I were not to furnish some means 
for referring them to accounts probably equally ancient, and certainly much better known to the 
generality of readers. I trust, therefore, that the present endeavour lo collect in^a small compass 
a few of the leading features of ancient Chronology, will not be deemed (at least by my Indian 

.readers) a useless increase of this Tolume, 

Extracts, Sfc. 

The words .^ra and Epoch generally mean the same thing in Chronology. Sometimes 
however, Epoch is specially used to designate the particular lime of an event, without referenco 
to any iEra : we find it also employed in the sense of the beginning of an iEra. 

(*> The late Lieut. Caloucl WiUiam Lamblun, Superintendent of the Grand Tiigonoraetrlcal turvey of IndU> 
to whom the author waa, during tcveral years, an assistant. It is also related of the late Mr. Andrew Scott, that 
whilst in the Northern Circars,. and watting a Tahlo of Logarithms, he found no shorter way tp yrocwe one, thaa 
lo construct it biraself. 







The jrulian p«nud« 


Solar Cycle. 

Metnmc or Lunar 
Cycle; 

IfliictloDi 

Jk'tundanc 

Cftli yog. 

JZrx of Xabonassaar. 

Olynopiadfk 
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In order to reduce the rinous accounts of time which hare been used hj mankind to a commoa 
scale, a period of years was Invented which, commencing before all known Epochs, involves them 
all. Such is the Julian period, invented by Joseph Julius Scaliger about the middle of the XVltb' 
century. 

Of the / uUan jpcnocf.~-.Thii period is a series of 7980 years, arising from the multiplication of 
the Cycles of the Sua, Moon and Xndiction ; or of the numbers 23, IP, 15 ; its Epoch commenc. 
ing on the 1st day of January of the 70(5th yean before the Creation. The Julian period theieforoi 
U not yet completed* , 

As every year of that period has its particular Solar, Lunar, and Indiction Cycles; aad as no 
two years in it can hav.e all these three Cycles the same, any year that can be proposed is acen*- 
rately distinguished from all the rest. 

We shall postpone the application of this and following observations to our purposes, untll^ 
after an account of the most useful ^Eras has been laid before the reader, 

2. The Solar Cycle.--A period of 28 years, beginning with 1 and ending, with 28. 

3. The Metonic or Lunar Cycle.—A period of 19 years. It only holds true for 310/^ years,, 
because on every 19th year the Moon returns near an hour and a half sooner, which error in SlOxi 
years, amoants to an entire day. 

4, Cycle of Indiciton —A period of 15 years revolving like others, and commencing (by 
anticipation) 3 years before A. D. 0 complete; or 1 current of the Dyonisian account; So 
that if 3 be added to any proposed year of Christ, and the sum be divided by 16, the remainder' 
(neglecting the quolient)t marks the year of Indktion. The first Indiction was settled and 
agreed upon in A. D. 313. 

6. Tlio Mundane MviXy or Epoch of the Creation of the Woild.-^The best authors of Port« 
Royal, in whose number was the celebrated Pascal, and Le Maitre de Saci, place that event 
4001 years before the vulgar or Dyonisian yEra, The Jews however, made it 243 years later, 
•r A. A. C. 3761, which is still the Epoch of their Mundane ^ra. (*> 

6. The of the Indiani.—A period of 432000 years, of which 3101 had expired on 

the 14th March A. D. I current. It is taken to have begun oa Friday, the 18th February. 

7. iEra of Nubonassaar^ first King of the Chaldeans or Babylonians,—Its Epoch is taken to 
fall on Wednesday, 26th February. A, A. C. 747. Its year was of 305 days, without any inter* 
calalion on the 4th. 

5, Olympiads^^K period of 4 years, the first of which began (it is supposed) with the 
nearest New Moon to the Summer Solstice A. A. C. 770, being the 39S8th year of the Julian 
period, and 24 years before the foundation of Rome. The best Ghronologists have computed 
that, the 1st year of the 195th Olympiad coincided with the 1st year of Incarnation, consequently 


(*) Vide Note at the of tkis Appendix, 




the 5th jetr of Christ anJn'en to the Ist of the 196th Olympiad. The Olympiadic year# 
began with the Summer Solstlcej or rather on the Ist July, so that the six first months of any 
year of Incarnation answer to one year of the Olympiad, and the six last to anothel*,!—The last 
of these periods was the 404th; and corresponded to A. D, 440. 

’ 9; Indian Vicramaditya^ —An Indian Prince who is supposed to have ascended the throne 
57 years before Christ. In the northern parts of India, instead of numbering their Luni-solar 
years from the beginning of the Cali yug, the Natives count them from the accession of Viera* 
madityn* This denomination however, makes no difierence in the construction of the Luni-solaf 

year.- 

lO: Ctfsartan of .An Epoch established by the inhabifants of that towW, in com* 

memoration of Cezar^s victory at Pharsulia, A. A. C. 47, The Syrians made it begin in the 
month of August, or on the 9th Sextilis of that year (as it was then called), in which the 
Greeks differed ; the latter fixing it on their month G&rpimus oi the preceding year 7^5 of Rome> 
or A. A. C, 48, being the Epoch most generally used. 

11. Iberian or Spanisk*-^ _This /Er 9 .^ which is grounded on the Julian Kalendar, owes its rise 

td the conquest of Spain, which was achieved by Augustus in the year 715 of Rome, but its 
fictitious Epoch dates from the 39th year before Christ, beginning with the 1st January of the 
nsuiHg year. This iSra was long used in Spain, Africa, and the Southern Provinces of France, 
and was finally abolished in A. D. t4l5. 

12: Indian period Gruhaparivriihiy of 90 Solar years, used In the Southern Provinces of the 
Pemnsula of lodia.-^It is stated to be constructed of the sum of the products in days of 15 
revolutions of Man, 22 of Mercury, 11 of Jupiter, 5 of Venus, 29 of Saturn, and 1 of the Sun. 
Ih Epoch is A. A. C. 24. Its years vary by a few hours. 

13. Of Constantinople _In that period the first year of Incarnation falls in 6509, and answers 

to the last year of the 195th Olympiad.— This account subsisted as long as the Greek Empire, 
and the Russians preserved it until the reign of Peter the great. The years of this iEra are 
either Civil or Ecclesiastical, the first begins with the 1st September ; the second sometimes on the 
21st March, and at others on the first April. 

14, Of Jlexandria, _The first year of the Incarnation answers to the 5503d ©f (hat period. 

It was followed by several of the General Councils, and used in some of the most ancient com* 
putations. Like the preceding account, it is supposed to refer to the Creation of the World,.but 
assigning a different Epoch to that event from other accounts. 

The Mundane A£ra, called that of the Greeks, is the same as that of Alexandria; 

16. Eccledasiical oi Antioch, —The 1st year of the Incarnation was taken to correspond to 
the 5493d of that period; retarding the Epoch of the Creation by. 10 years rapro than the 
Alexandrian account. 
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Cexariau if Ai!ti% 
ucti. 
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Tadisn Grahapari« 
vrithi. 
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nopJt. 
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EccleRiaslicai of 
Antioch. 


Indian Vribaipati 
Chacra. 


the SeleucSdai. 
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16. The Indian VrihasputiChacra^ or Cycle of 60 of Jupiter^s yeara.^-^ThisCycle ii constrncted 
on the hypothesiithtt a rcTolution of the Planet. Jupiter, is equal to 12 of its own years, and 
consequently fi rerolutioni to 60 FrihaspaU year?.-^These kind of years (if they erer were) 
are no longer used as an immediate measure of time; hut as each of these bears a specific name, 
they serfe for giving a particular designation to every Solar and Luni.solar year during its scope 
of 60 yearj, after which the series begins anew in the Mme order. In the Northern Provinces of 
India, when Astronomers compute the succession of these’years, they refer still to the revolutions 
of the Planet 5 in consequence of which, one year is expunged every 86lh Solar year.—But the 
Tellinga Astronomers make no difference between the Vrihaspatij and Solar years, and conse¬ 
quently expunge noticing ; so that their years correspond to a different point of the Cycle, or 
Chacra, and bear a different name. 

The year cwrrrwf of the Chacra on the first year of the Chnstinn j^ra, was Sudhfit'wiUy th# 
44th of the 5Sd Cycle (vide Postscript to the third Memoir.) 

17. Of the of which there are two.^Theae periods are also called of the 5j/ro- 

Muceilonianiy becuuso they originated svith. the successors of Alexander the great. 

The first iEra of the Seleueidie takes its rUe,from the death, of Alexander, u e. A. A. C. S23, 
It was little used. 

The second has its Epoch 12 years later, and thordbre dates Sll before Christ. It aiiawera 
to the year of Rome 442, nod its years are Julian. This Mn has been much in use among the 
nations of the Iterant, and ii still foljowed by the Catholics of Syria. The Jews, after their sub. 
jection to the Kings of Syria, adopted it, giving it the name of TarikMilcarnaim (the 4ilra of 
Bargains), because, they used it in their conunercial fransactions. 

The /Era of the Selcucida?, is still in use among the Arabs. Jlfragctn made.itsyetr begin on tlie 
1st September, but Albategnt on the Ist October. 

18. Indian /Erk oT Salivahana.-^Thc name of a Prince supposed to be born 78 years after 
Christ, and a descendant of Vicramaditya, of which some aceount is given at article-9.-^TIu« 
JEra serves to number the Solar years by a shorter account than from the Cali yug ; in the same 
manner as the iEra Vicramaditya is used for. the Luni-solqr years. The Solar years expressed 
from the birth of Salivaham are called Saca, 

19. Of Dioclesian or the »Iartyrs._Tl.is jEra awes Us rise to the deration of that Emperor 

to the throne. Il is called of the Martyrs, on account of his persecution of the Christians. It* 

Epoch is A. D. 284, and its year begins on the S9th of August. Jhe iEraof Dioclesian is sUll 
used hy the Copths and Ethiopians. 

40. Of the Hejira._An iEra followed by the Mahommedans all orer the world ; Us ycars are 
;Lunar,andpf S54 and 855 days, as theyare common or intercalaries..It haia Cycle of 30 years. 





Tht Yeidcc'irdic. 
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of which ^ always of 355 days. It» Epoch is the 16th July cn, but according to most 
Arabian Astronomers the 15th of the same month. , » 

41. The two Persian /Eras.^lo That of Vezdesird HT, King of Persia. 4« That of Mahck The iwo Persina. 

Shmo Dgelai^uLdeen, Suitaun of Korassaan. 

The Y 9 tdegirdic.^V\\& Epoch of this refers to the accession of that Prince, which 

took place on the 16th June A. D. 632; ten years after that of the Hejira. The years of thia 
jEra were vague and of 365 days, and the months of 30; but at the end of the month Jben it 
was customary to add 5 days; which intercalations the Astronomera only introduced at the end 
€f the year. This style was followed in Persia until it was reformed, and superseded by, 

The Dgelalean, _ Maleck Shaw DgelaLuLdeen reformed the YeKdegirdic Knlendar in the year The Dgelaleaa* 

Christ 1079. Having assembled a council of eight Astronomers for that purpose, they detcr^ 
mined that the Vernal Equinox should be fixed on the 14th of March. They maintained the 5 
intercalary days or Epagomenes which the Yezdegirdk had borrowed from the Egyptian year, 
but during 6 or 7 periods of four years (*) they found it necessary to introduce a sixth Epagomen^ 
as an incidental Equation, after which periods the intercalation of the 5th day would only tak« 
place every five years. 

The Persian Tropical year consists of 365'* 0» 43^’, which period brings back the 

Equinoxes and the Solstices on the same days of the year, better than the Gregorian revolutions. 

The Dgelalean, or Muldtean style (as it is sometimes called) is still in use in Persia. 

Although it be not noticed in the Table of Epochs Inserted in this article, it may be useful to 
ind here the names of the Persian months and days. 


Months* 


5Asrudia,or 

K 

< Merded, or 

9 

‘ Aphrudin-meh, 

O 

c Mprdad.meh, 

10 

$ Ardihasht, or 
< ArdisashUmeh, 

6 

Shirbirrir-meh, 

11 

7 

Mehar-meb, 

14 

Cardi-meh, 

Thir-meh, 

8 

Aben.roeh, 


Adar-meh, 
Di-meh, 
Behen.meh, 
c Affirer, or 
C Assireivmeh. 


The 5 Epagomenes in the common, and the 6, in the redundant years, arc called Musteraca* 
The Persians do not divide the month into weeks, like other nations, but they give to each 
day a specific name. 

Names of the days* 

Erd, 

Ashtad, 

Osman, 

Raroiad^ 

Marasfend, 

Aniran, 

htsteraca^ or Epagomenes* 
Ahnoud, 

Ashnoud, 

Esphendarmer, 

Vahest, 

Heshouneih. 


1 

Hormoxd, 

131 

I Tir, 

25 

4 

Bebman, 

lA 

1 Dghioush, 

26 

3 

Ardabsheshf, 

15 

Dibaraeher, 

27 

4 

Shari var, 

16 

Meher, 

28 

5 

Esphendarmod, 

17 

Souroush, 

29 

6 

Khordad, 

18 

Resh, or Reasb, 

SO 

7 

Mordad, 

19 

Fevardin, 

il 

8 

Dibadur, 

20 

Beherarn, 

1 

9 

Azur, 

n 

Ram, 

1 ^ 

lb 

Aben, 

22 

Bod, 

3 


[ Khour, 

23 

Dibadin, 

4 

u! 

1 Mah, 

44 

Din, 

5 


(*) I can fiad in lo beek which of the two iumbcri was used. 
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^2. of ParasuramM, _An account of time used in that part of the Pemniula of India 

called Malayala by thenalWes ; extending from Mangalore, through the Prorinces of Malabar, 
Cotiote, and Travancore, to Cape iCoinorin. It derires its name from a Prince who is supposed 
to hare lived in the year 1176 before Christ, and wl^o was a great tncoura ger of Astronomy. 

Dr. Buchanan states that the inhabitants of Malayala reckon tame in Cycles of 1000 year? 
from that Epoch ; and that their year begins when the Sun enters the Sign Canya (Virgo) ^ 
answering to the Hindu Solar month Aswina (Tamul Paratasi) ; and furthermore, that ip 
September A. D. 1800 there were two Cycles and 976 years expired of that ^.ra, the year 
commencing, bring the 977.th of the 3d Cycle. 

As the Christian year 1800 answers to the 4902d of the Cali yug, and 1725 from the birth of 
Salivahana current; and as by these accounts, which represent the same year, the new year 
began on Thursday the 10th of April (see General Table I), it follows that the Sim will hare 
entered Canya on Sunday the 14th of September ensuing, (Page 14, and Table III). 

The concurrence is therefore as follows^; 

The commencement of the 977th year of the Sd Cycle of Parasurama, answers to the 1st 
J^swina (Tamul Paratasi) of the 4902d year pf the CaU yug or 1723 Saca; and to the 14th 
September A, D. 1800, 

From what has bsen stated it also results, that the number of years of the yEr« of P(ir<rs«- 
tMtna expired on the birth of Christ, are 1170, and that the 1177th began on the 1st of Aswina 
A. Cm. 3108, answering t. the 17th of August A. P. 1, Julian style. (Tables V, 2d part, an^ 

yii). 

And lastly, that the Epoch fell on the 7th August of the p»r 3537 pf the Julian period, 
EDSwering to the lQ26th of the Cali yug. 

fS, The ancient Jewish JEra, —Although the two sdEras of the Jews, and the Luni-solar 
year of the Ancients (as given by Montucla in his History of the Mathematics, without men¬ 
tioning the name of the nation which used it) are not included in the Table here annexed, yet 
IS there are many Jewish tribes under the Bombay Presidency, who may be supposed to reckon 
time according to either, and ns both are very little kno>vn to Europeans in this part of India, 

I conceive that some mention of .these styles is not foreign to the object of this paper. 

Of the ancient ^ra I have not been able to collect any very distinct accoui^t; I understand 
that it is never referred to bf Chronologists, but foretimes before Christ; what follows will 
therefore be sufficient for the present purpose. 

That /Era was composed of Lunar years, reckoned from the Creation, which.the ancient, 

well M modern, Jewj place ^761 yean before the hitlh of Christ. The year was of 
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Lunar months, but originalljr fitted to the Solar one^ by adding 11 and sonetimes IS days at thd 
end of the year 5 but when it assumed a more regular shape, it became embolismic, and subject 
to a 13th Lunar month. The series of these intercalations, howeyer, I find expressed no where • 
but is probably the same as that of the modern Jews. lip intercalary years, the month Jdaf 
was repeated, being of 29 days in common, called dcfectire; and of 30 in erobolismic, called 
redundant. 

Again in the defective, Culeu u'as only of 29 days, and in Ijie r^edundant ISfarshervam^ 
of 30. 

Tilie names of the ancient months were the same as the modern ones, t]he only difiference being 
that the old Jewish style begins the year with Ntsan^ and ends it mih Mar; whereas thp 
^odtrn begins it with and ends it with Elul. The ancient Jews made much use of the 

iEra pf Nabonassaar, of which some account has been already given ; and their Luni-solar year i^ 
|till.the Eccletia&ticaljone In present times; at least as far as regards the season when }t begin^ 
and ends. 

A distinction to be made between the Indian, and Jewish years of both styles is, that the 
^mbolismlc months of the former may fall on any of tlie five long §plar montlis of the yearj> 
whereas those of the letter invariably fall on the month of Adar^ 

i24. Of the ^lunUane JEra of the Jem, 4 tho called the This .dSra is likewise com¬ 

posed of Luaar years of 12 and 13 months, the intercalations falling on the 3d, 6th, 8tb, Ilth, 
I4tb, 17th and 19th of the Metonian Cycle, The modern Jews pretend that its institution dates 
from high antiquity, but most Chronologists affirm that it was unknown befo/e the ^^IVth century, 
although some say that jt is to be traced up to the Xlth, In this account of time, the whole 
eJtpired duration of the iEra is divided into Cycles of 19 years, and of these 198 had elapsed 0^ 
the birth of Christ; the last of which ended in the autumn of the first Christian year. 

The Lunar months of the Mundane Ailra, which bear the same names as those of the inqicnt 
one, are alternately of 30 and 29 days : they are reckoned like those of the Hejira, to begin on 
the first appearance of the JVIoon after the conjunction. 

We have already observed that the modern year begins with the month Thisri^ instead of thfit 
of Ntsan, i, e, 6 months later. In eraboHspiic years the month Adar it likewise repeated, but the 
;pame pf the second Adar is changed into that of Fe Adar, aqd in the .order of the Kalendar, is the 
7th of the year ; so that iNisan bcLComes the 8th, Jiar, of Islar, the 9th, and so forth to Eluly 
which (in the supposed case) is the ISth, 

The Civil year of the Jews begins with the new Moon of September, and the Ecclesimiical 
with that of Marph • the former following the new, the latter the old Kalendar. 

Independently of the modern year being distinguished between common and emboHsmic, each 
pi these distinctions is also subdivided into three sorts, viz, the deficient, (he mean, and the 
redundant, or lapcjrabundant, 


Mundane d2ra of lb© 
Jews, also called 
tbc modern. 


Civil year ©f (BV. 
Jcwii, 


Bofh rommnit aid 
emboligroic ycarV; 
(distinjcnifched * inu» 
fifficicnt,: iueAii,aiMl 
redaiidaat. 




• WNisr/f 



IDifcarded or en- 
Jawful daii of tbe 
Jews, 


Tbr Kelies or lawful 


JRoth yfshana^ (lie 
name of the begin* 
ring of the Jewish 
jour. 


How (o find which 
i<4 a deficient, mean 
or redttiidatit >ear. 


Precept for m con- 
iion 3 ear. 


Precept for nn «*• 
lioliimk jfcar. 


XJuralion of each. 


Eiawplei^ 
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In order to understand how the Jews determine practically these dlfTerent speciea of years, it 
is necessary to know that they hare certain discarded days, on which it is not permitted td 
Celebrate the great festivals of the year, such as Easter^daj/y the Tabernacles^ and Pentecost^ or 
'Whit-sunday; for when these happen to fall in the common course of time, on any of the unlawful 
days, they are respectively transferred to the next lawful one. These contingencies are ruled by 
the following two precepts, expressed iu a few Latin words, 

1<J Nunquam l^isan in Badu, 

f 0 Nunquam Thisri in Adu. ^ 

Badu expressing the numbers, 2, 4 and (5, and Jdu 1, 4 and (5, the prohibited feria or 
weekly days. 

Should therefore (he new Moon of Nisan fall on the 2d, 4th or 6th feria, its obsenrance !s 
forbidden on those days, lest Easter-day, which is always kept on the 15th of that Moon, should 
fall on an unlawful day * those on which the Ecclesiastical year is permitted to begin, being called 
Kebiet, 

, From the same conception of unlawful days, the rule directs that there should be no observance 
of the new Moon of Thisri^ which marks the beginning of the Civil year (called Rash Ashana) 
when it falls on the Ist, 4th or 6th feria of the week; for in such a case the festival of the 
Tabernacles cannot be celebrated as usual, and as Wbit.sunday, mr Pinfecosty is the 50th day 
after Easter, and must consequently fall on the feria next to that of Easter, the holy day alluded 
to is not to be kept on either tha 3d, 5th or 7th day ©f the week. 

When the lawful day or Kebie on %vhich the year is to begin, has been determined, the Jewi 
find whether it be a common, or an intercalary year, and at the same time (whichever of these it 
may prove) whether it be a deficient, mean, or redundant one, of its sort, in the following manner, 

PaECEPT 1, 

<< Subtract the Kebie of the proposed year from that of the following one, and if the latter be 
less than, or equal to the former, add 7 days thereto: and if the remainder be 3, 4 or 5, the 
** current year is a common one. Furthermore, it is deficient, mean, or redundant, as these 
numbers arc increasing from 3 to 3. 

Prxcxpt t. 

But if the remainder be 5, 6 or 7, then the proposed year is embolismrc. Moreover, it Is 
deficient, mean, or superabundant, as these numbers are increasing from 5 to 7V 
N. B.—The three sorts of years of each kind, consist of the following number of days. 

Of the common,—.the deficient is 353^; the mean 35 P; (he redundant S55 days. 

Of the embolismic,—the deficient is 383^the mean 384**; the redundant 385 days, 

Examplx 1 , 

Let the Kebie of any proposed year be 3, and that of the following one 7 ^ if we subtract the 


MIN/Sr^^ 



former from the latter, the remainder will be 4 : which, according to the preceding rnle, shewt 


that the giren year is a common one; and of that sorty % mean^€ar» 

Examfls % 

But if the Kebie of the proposed year be 5, and that of the enauing one also 5 ; then ib-fT'zrlS; 

and 12 — 5 rz 7, which shews that the current year is embolimic^ and also a redundant year* 

Q, E. I. 


Table exhibiting the names of the Jezsish months^ and the duration of each sort of years and 
months^ whether deficient^ mean^ or redundant. 


Common Jewish years. 

Corresponding 
Julian months. 

Embolismic years. 


• 

Names of 
Jewish months. 

Years. 


Names of 
Jewish 
months. 

Years. 

Deficient. 

d 

C3 

s 

Redundant, 

1 Deficient. 


Redundant. 



Days. 

Days, 

Days. 





Days 

Days, 

Days. 

. 1 

Nisan, or Abib 

30 

30 

30 

March 

April 

1 

Nisan 

30 

SO 

30 

2 

Jiar, Islar, or Zids 

29 

29 

29 

April 

May 

2 

Jiar 

29 

29 

29 

3 

Sieban, or Sievan 

30 

30 

so 

May 

June 

3 

Sieban 

30 

30 

30 

4 

Thamus 

29 

29 

29 

June 

July 

4 

Tharnua 

29 

29 

29 

: 5 

Ab 

30 

30 

SO 

July 

August 

5 

Ab 

SO 

so 

so 

6 

Elul 

29 

29 

29 

August 

Septem. 

6 

Elul 

29 

29 

29 

' 7 

Thisri, or Ehanim 

30 

30 

30 

September 

October 

7 

Thisri 

30 

so 

so 

8 

Marshesvam, or Bui 

29 

29 

30 

October 

Novem, 

8‘ 

Marshestam 

29 

29 

SO 

9 

Cislcu, or Casleu 

29 

SO 

30 

November 

Decern. 

9 

Cisleu 

29 

30 

30 

, 10 

Thebeth 

29 

29 

29 

December 

January 

10 

Thebeth 

29 

29 

29 

n 

Shebeth, or Saabath 

30 

30 

30 

January 

February 

11 

Saabath 

30 

30 

30 

. 12 

Adar 

29 

29 

29 

February 

March 

12 

Adar 

30 

30 

30 






March 


13, 

Ve Adar > 

29 

29 

29 


Sums of days - 

353 

354 

355 




(inter.) > 









Sums of days - 

383 

384 

385 


S5. Luni-solar year of the Jncients — Mojitucla, from whose History of the Mathematics Lunl solar year of 
the present arficle was extracted, 1ms omitted to stale in what country, and what people made Ancienii. 
vse of this year, which he calls merely Of the Jnciente^\ His account of it is as follows : 

That year is grounded on a Cycle of 19 years, like that of Meion, Its mean duration is 354* 

8“ 43^ 38* 11%988, &Ci The Cycle was divided into 12 complete, and 7 incomplete years, which 
last they intercalated, so that their embolismic mouths fell on the 3d, 6th, 8th, 11th, 14th, 17tb, 
and 19th of the Cycle, being the same in order as that of the Jews, and invariably followed 
through the ensuing Cycles, both differing from the method of the Indians, according to which 
the Epochs nf intercalations are variable. ^ 

Again, as the Ancients found that 99 Lunar months (of 29* W 43' 38* 10^,90, &c,) contained 
2923 days and 12 hours, which in 60 years gave an excess over the Sun’s mean motion of 3 days j 
and 30 in 160 years, they omitted at the end of that period, one of the intercalary months. The 
Luni.solar year of the Indians has in appearance a similar omission ; but it must not be supposed 
to have the least analogy with the expunged month of the Ancients, lo Because the Cshaya of the 







































Th^ Chalilean 

Dr Smsoj. 


For Kpocbs 
Clifist, 


For Epochs 
Chri»t* 
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Indians is'not confined to 160years, but may recnr after 141 and lO years; 2« Became, wbereat 
the Aacients really retrenched one month, the Indians omitted nothing ; the sapposed Etiuatloii' 
bearing entirely on the artificial duration of the year, the names and snccosaiou of their months. 

Saros 26. The' Ohaldean Saros, or SossoS_-Of this iEra I shall only obserfe that although Somo- 

Gentlemen hare fancied that it might hare some affinity with tlie Cycle of JupifCr of 60 year*, yet 
we hardly know more of it than its name. Halley considered it to be the period of 22S Lunar 
mc^nths, used at the time of, and eren before Hypparchus, for computing the return of Solar 
Eclipses. But Delalande affirms, that it was a mistake which originated with Suidas^ and is now 

entirely abandoned, ^ 

CHRONOLOGICAL TABLE. JppUcation of the Chrondlogkal' 2'able.. 

By means of this Table any year pro*^ 
posed according to either of the Indiahi 
accounlSj may be referred to the corresw 
ponding one of any other jI2ra. thorem* 
registend,. 

For let the proposed year be expr^ssecT 
according to the style of the Mv^sCaH- 
^ug) Vicramadityay or Salhahana; the 
same may be reduced to Christian account 
by adding 3101 to the first, 57 to the se^. 
cond, and by subtracting 78 from the third,. 

Having thus found the Christian year 
answering to (hat proposed in any of the 
three principal Indian accounts, if you 
want the concurring one of any other iEra,. 
the Epoch of which ascends to any period 
before Christ, you have the following Pre,, 
ceptw. 

PniECErT 1,. 

^ To the year of Christ, found as aboro 
directed, odd that gimi in the Table for 
the jEra referred to, and the sum will 
give the year sought,’’^ 

For Epochs which fall after Christa 
PllECEPT 2. 

17 If the MtSL in which the year I# 
. sought begins before Christ. 


t 

42 

g 

I 

» 

Cm 

n 

t 


•53 


s 


before ^4 


,v> 

bi 


e 

o 

V. 

S' 


after 




C 



Reform of the Kalendar in England 
2S(h March 1752. 

1762 

6 

Gregorian reformation of - the Ka¬ 
lendar 4th October 1,^82, 

1582. 

f-. 

0 

< 

iEra of Dioclesiaii or of the Mar¬ 
tyrs, year begins 29th August. 

286 

ludian /Era of Salivahana, begins 
with the Hindu Solar year. 

78 

Jndiction, 

3 

Epoch of the Indian Cycle of 90 years or 
GrahapariTfithi, begins with the Hindu 
Solar year. 

24 

Iberian or Spanish, its year begins with 
the Julian year,. 

38 

Ctzariaa of Aotioch, year begins in Au^ 
gust. 

48 

Indian iEra of Vicramaditya, begins with 
the Hindu Luni-sotar year. 

57 

2d of the Seleucidas, year begins lstS<»p- 
teinber, but according to the Arabs 1st 
October. 

312 

jEr.i of Nabonaasaar, began 2Gth Feb. 

746 

1 Building of Home, or Roman J^ira, 

762 

Olympiads, year begins 1st July. 

776 

Indian iEra of Farasurama, begins 7th 
August 8537 of the Julian period.. 

1176 

Indian /Era of the Cali yug, begins Friday 

18th February 1612, Julian period. 

1301 

JCi 

0 

s. 

Epoch of Creation accordicig to 
Fort Royal writer!. 

4004 

'ts . 

^ e 

Epoch of Creation according to 
Hutton. 

4007 

0 .2 

P.-W 

D. ? 

Julian period. 

ifTi 

a gi 

So 

Ecclesiastical of Antioch. 

5192 

0 

. 1 >73 ® 

/Era of Alexandria, 

5.602 

u 

<4-1 

Pi 

iEraof Constantinople, beginsCioiY 
1st September, Ecclesiastical ^Isi 
March. 

5508 

Year of Christ complete, according to 
i Dyonisius Exiguus, 

0 
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To the proposed Indian yearj aidd its proper Jfipocli, tbe Bum gWea the C5bri«ttati year 5 and 

to the latter add the Epoch of the iEra sought, the Sum gives the corresponding year (in that 

jEra) to the proposed Indian year.’^ 

So If the JEra, the year of vvliich is sought, as vrell as the proposed one, begins dfter Christ. 

To the proposed Indian year, add its proper Epoch, and from the sura, subtract of the 
^ ^ra sought, the remainder gives the year in the same, which answers to the proposed one/* 

ExAMPr.£ I. 

Let the year 4923 of the Cali yug complete, be proposed.—Wanted the year of the JuFiaii 

period corresponding thereto ? 

By Precept wc have *. 1** • 4923 

--- 8101 

1822^ 

+ 4m 

Year of the Julian period sought « b53S 

Example II. 

Let the year Vicramaditya 1879 be proposed ; then 1879 — 57 4" 4713 = (5535, the same an 
In the first Example ; whence we conclude that the year of the Julian period 6535 answers to 
the end of the 4923d year of the Gall yug, and the 1879th of Vicramaditya^ 

Example IIL 

Let the ffame be proposed for the year 1744 from the birth of Salivnhanar Then by Precept, 
J7444.78+47I3 =r 6535 of the Julian period. 

But if instead of the corresponding year of the Julian period, we required that of the ^ra of 
the Martyrs, the Epoch of which is 286 years after the year of Incarnation 0; we shall have by 
Precept 1744+78— 286 = 1536, the corresponding year of the iEra sought^ 

The converse of these rules is so evident, that it requires no Examples; all that need be added Is, 

that on the above principles, the years of the Cali yug 4923, of Vicnimaditya 1879, and Saca 

1744, will be found to answ'er to years of different ^ras, as follows ;• 

. • • . 7330- 

- . . - 7324 

7314 


To that of Constantinople 
of Alexandria 
Ecclesiastical of Antioch 
of the Julian period 
of the World 
of Nabonassaar 
of the Iberian 
of the Martyrs 
&c. 


6535 

5826 

2568 

1860 

1536 




When thf* Kpurth 
fulls before 
utitl (he year sought 
after. 


When both fall After 
Cbrbt. 


£xai»plesr 


Year of the Col^ 
yu}: into that of the 
Julian periotU '> 


Year of Snllvahanu 
into the tiame. 


The iririilu year re* 
ferie<l to difi'ercut 
Epochs. 


There remains to consider the Indian JSras which are subject to Cycles, such as the 
Grahaparivrithi of 90 years, and Vrihaspati of 60 years. 

Af the former are merely Solar years, as well as the latter^ when computed according to the 
Tcllinga account, the process for finding the mere abstract concurring years is the same as that 
above explained. But if we consider these when expressed by a specific name, or by cycles and years, 
the case no longer applies. Thus if we want merely the year of the Grahttparivrithl which 


jftras subject to Gy* 
clcs^ 




^he GraTiaparltfi- 
ihi, Or Cjcle «f 90 
j-’cari. 


Thft VrIhRspail or 
C^'cle of 60 yeart. 


AcCArdl»|; to the 
Tellingal. 


Ac:!or^ing to the 
BiddJiantai* 
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expired ln A. D. wenef4 only add 24 tbereto, and it will be iS4iS, so that refenriafc to 
Examples I and II, the year of the Julian period corresponding thereto will be 6535, as beforo. 

But if the number of cycles and years expired be given^ which would be found by 
d 20 cycles, 46 years complete, or 21“ 47^ current, that expression must be decomposed before 
leferring it to any year of another ^ra. 

In the same manner the yeurs of the Vrihaspati Chacra, by the Teliinsn account, are always 

presented either by names or numerals; and the Chacra year corresponding to A. D. 1822, would 

be elicited by 60)4923(82® expired; and the remaining three years counted from Framuihiy (the 
3 

13th of the Chacra) as zero, would give Chitrahhanu the 16th of the Cycle, for the name cf tho 
current year; so that by a circuitous road, that of the Cali yug to w'hich it corresponds might be 
discoTered, and the rest would follow. 

The same thing may also be said of the year of the Chacra, when referred to the mean heliocentric 
motion of Jupiter, which seems still more irreducible, than the Tellinga, when proposed only by 
its name, and number of cycles expired. 

The year of Jupiter whidi answers to any^year of the Cali yug, according to the account of the 
Surriah Siddhanta, may always be found, by a very simple process, the particulars of wliich were 
given In a Postscript to the third Memoir of this collectloH, and which for the same year 4923^ 
will elicit Vijaya the 27th of the cycle. 

When the Epoch is known within 60 years, and the speciVic name of the current Vrihaspati 
year is given, then the concurring year o|' the Cali yug may he discovered by means that ^ere 
indicated .in the second Appendix, 

IVOTE. 

I have not been able to discover upen what authority Dr. Hutton places the Epoch of the 
Creation of the world in A. A. C. 4007, rs he does in the Gbronologicai Table which he has 
published in his Mathematical Dictionary, vol. I, page 434. For independently of the Fort 
Jloi/al writers, who have fixed it in A, Ap C. 4004, I find the following passage in Voiron’s 
contiauatioii of BaiHy’s Astronomy. 

La Place determine deux Epoques Astronomiques frejB rcmarquablcs; la premiere par la 

coincidence du grand Axe de I’orbe terresfre avec laligne des Equinoxes; la seconde par sa 

position perpendjculaire sur ce/te ligne—il freit rexnouter la premiere a Pan 4004 avant Jesus 

Christ, (ems ou la plusparl des Chfonohsistesplaccnt la Crealion du morale ; la seconde a Pan 

1250 de PEre Chretienne.” Page 197. 

[Notwithstanding these testimonies, Dr. Hutton’s authority is too respectable to be laid aside, 
without knowing upon what ground he has decided the question; and on that account I hate 
preserved hh Epoch in the Table inserted at page 302. 
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APPENDIX IV. 



Ghing some acce«ilt of the Hindu Ephemerides and of the subsitSdr^ urticles of the 

Kahndars* 

Tjtik Solar and Lwtii-soIarKfllendars contain eacli the game articles, but dilTercntly arranged i 
and as the former is computed by the Solar, or Vakiam^ process; whereas the latter follows the 
Sydereal rules of the Surriah Siddhaota, there is a difference in the results which may sometimca 
amount to sii hours of time. As for the rest, the explanation of the contents of one, is perfectly 
•ufficient for understanding those of the other, 

^ Of ihb Ravi Panchangum* 

^ The Solar Kalendar, independently of the months and cml days, which (like all others) it 
registers, gives also the time when the most remarkable phoenomena occur. 

The word Panchangum implies five articles, which are permanently inserted in its margin; 
Ibut besides these, there are several others^ which, not helng Ephemeralp appear of course onljf', 
when occasion requires it. 

‘ The margin of the Solar Kalendar always opens with an accessary article, Independent of itsi 
year, but intimately connected with the moral habits and superstitions of the Hindus, It register! 
Hie name of, and the time when, the Tidhi which is coupled with any Solar day in the year, 
terminates: It also notices in what Paesha (tho demi*lunar corresponding month) .the time if 
jruamng: and lastly, when a Tidhi is repeated, or expunged out of the Chandra Panchangum, 

The permanent articles, as wc have stated in article 2 of the Key ta the Siddhanta^ Chandra 
|naua (page 73), are 

lo The name of the Naeshatra in which the Moon happens to be on any particular day ; with 
the time of her passing to the next.. 

go The Yogu (an Astrological Element) or the space of time during which the of the 
Sun and Moom’s motion, amounts to one Naeshatra, or 13* 20', with theHime when that Arc if 
completed. 

So The Curna (another Astrological Element) or space of time during which the Moon’® 
ipotion from the Sun amounts to 6*^, there being two Curnas in a Tidhi, and the Kalendar register¬ 
ing the time of its ending. 

The Thyajum or Thyagum of the Wurjum (another Altrological Eltment}, b«in^ the unlucky 


The £!lo1ar Kalendar, 


Its CC)DtC0tS4 


Fire permaneut- 
urticles. 


The* Naeshatra tn 
which the Moff 
bappein to be. 

The Yogu, 


The CuffUW; 


The Thyajum of lb«* 

WiirjuMi, 



Thf Ish^rum or 
Xcliuruai. 


JRahu ?? 'Ketii 
considered as 
Planets. 


Accidental articles. 


Solnr and Lunnr 
Eclipses; the Sun in 
tliC! liquiiioxes or 
Solstices, and enter¬ 
ing n new Siga, 

The Cruntum^ 


\ 


The yethcL 


The eonstroction of 
the Craatum and 
Vcihci explained* 
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p«no(3 ofthe^ay, the mean duration of which is about 4 guddias (1** 30' European lime), 
pending which all voluntary business of importance ought to be suspended ; marking the time of 
its beginning. 

When the Wurjiim occurs at day time, it Is called Devi^ and when at night Ualree. 

bo The Isharum or Tcharura ; being an account of the position of the Planets, (including 
Rahu SI and Ketu ?5) on any day in the year; and the time when either of them enters any of 
the four quarters, or Padaho, of a'Nacshatra.; jmarkiiig thus the time of their position at every 
8’ 20' of the Lunar Zodiac. 

N. B.-—Whenever the Planets are mentioned in Ihe following statement, it is always to be 
understood that the Moon’s ascending and descending Node^ are considered to be of the nuciber, 
according to the Hindu notions, which account for the Eclipses, in a physical sense, by supposing 
these to be obscure Planets. 

The accidental articles are j[>artly Astronomical, and partly Astrological, like the permanent 
-ones; and are as follows : ‘ 

lo The Solar and Lunar Eclipses; the <iin€! w^hen the Sun is in the Equinoxes or the Solstices' 
(Mesha Jl^anUy Tula Ayana^ meaning'the Equinoxes; Vutra Ayana^ Detchana 
Solstices) ; and also the time of his entering a new Sign, * 

2o The Cranium (an Astrological Element). I have been at some pains to understand 

distinctly the nature of fthis article, as well as that of the Fether^ which is connected with, and 

follows it 5 and I am not without some doubts whether after all, I have construed either 

apcurately. What follows is therefore, the best that I could make out of th© account given to me 

of both by my instructor. . 

The literal meaning of Cranium^ Is omrpowered ; ond that of any Planet, is when it is in 
conjunction with, or is overpow'ered by, the Moon ; which consequently implies, that the time of 
new Moon is the Suiv^s Crantiim. 

Mars, Saturn, Rahu ft and Ketu have a had influence in Crantutn, and maTk unlucky days. 
The other Planets have also their .Cranfums, but being innoxious, they ate'not noticed in the 

Panchangtim. 

3“ The Fethei (also an Astrological Element). The literal meaning of this word is to 
break, to diate, or to corrupt. The Vclhei is determined by the Planet to which it refers, 
biiiig in opposition to the Moon in a particular arriingemeiit of-the Lunar Zodiac; which 
certainly does not imply in all cases a real opposition in the Heavens ; it is supposed to be the 
converse of the Cranium, a«d to partake of its good and bad influences and qualities. 

The Native Astrologers use a Diagram to explain these phccnomcna, of which here follows a 
representation. 
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2> 2SJ . 
Crantum I 


A 1 


23 I 

227 


27 I 

23 7 


A j 5t 3 4 5 3 7 ^ 



yo 

m m m m ^ m m 'm m | 10 • • •» 

I II VetUei. 



Let the 27 regular Nacshatras, together 
ivllb the Abhijit (*) or extraordinary one, 
be disposed hi a square, each &ide of which 
contains seTen Nacshatras. Let the Earth 
stand somewhere in the interior of this 
square, and conceive the Planets to revolro 
around it, the Moon being the nearest to the 
Larth. The magical so constructed, 
is called Servatoo Bhadra Chdcra, 


Kow the day on which the Sun or Planel is in a NacsHaCra with the Moon on a line with 


^, 5, is the Cranium of the Sun or Planet referred to; 

Bat, (every thing besides remaining as before) if the same Plnnet, instead ef being in 
happens to be in ij' in a Naeshatra as far distant from B, as is of A, then it is in Vethei. 

Thus if A represents the Nacshatra\^^j:c«>i« (the 1st), and the Moon be in the third before A, 
f, e. in Purva Bhadrapada (the 25lh), and if the Planet Mars appears from the Earth in the 
latter Naeshatra on the same day, then it is overpowered, or in Cranium* 

Bat if at the time that the Moon is in three Nacshatras behind Mars is in three Nacshatras 
he/ore B, or which is the same thing in ten before A, (which in the present supposition will be 
M(tgha)fthen h in FMei,ot coYru\tiedl 

It needs no great reflection to percefye that such a scheme belongs neither to regular Astronomy, 
nor Astrology 5 but savours more of the art of magic than any thing else ; for even Astroloj^y, 
where it is connected with Astronomy, is symmetrical j and uses regular constructions, even 
though its ultimate object be fantaiticaU 

H<?re on the contrary, vre see the extraordinary Naeshatra Jbliijttf which contains orpfy 
an Arc of 5* (3* 20' of which It borrows from tJiiara A'shdd^ka the and 1* 40^ from 
Srdvana the 22d, so as to leave the Lunar Zodiac to consist, as before of SCO®) reckoned in the 
magical square as an e7dire and additional one of 13* 20'. And again, if the Moon happens to be 
at the top or bottom of the square, and a Planet be in Felheiy so far from the line which passes 
through the Moon, the Earth and the Planet, dividing (he Heavens into two equal parts, (aSan 
opposition implies) it cleaves it in two segments of 21 and 7 Nacshatras each. 

In either cases of the Crantum or Vetheiy Mars, Saturn, Rahu and Ketu have an evil 
influence *. and therefore, no inarriage ceremony^ nor any other of rejoicings ought to bo 
performed. But the Srardum^ or ceremonies for deceased ancestors, or relatives, may go on ag 
wsual. 

4^ The Cafia (also an Astrological Element). This wrord literally means struck^ kicked'^ The La(fa, 
told like tlHJ former, has its appUcatron to the concerns of mankind. 




Manner of cornput* 
ijjg the jButue, 


Tlx? days on '^vluoh 

1h»^. ('ratiftttn, }\'ihr.i^ 
and Ijaiin fall, >%licn 
riifrrred to tlic Sun, 
Nar:s Saturn, Rahu 
ard K«tu, arc Umus- 
picious «u«». • 


JLnmversarics ^ne- 
rally observed. 


Trii<?rc arc two sqrfs of tiz. tha Eastern and the Wesfern ; those of the Sun, Mars 

and Saturrij being accounted East, and of Rahu and Ketu y West 
The conception of this fanciful Element is as follows: 

Whenever the Sun is in 12 Naeshatrns (the other Planets have a dilTorent scale) counted East¬ 
ward from that in wdiich the Moon happens to be, then it is Latta or struck* Mars, and SafuriPi 
l^attas are also East^ but they struck, the former in the 9th, the latter in the 3<1 Naeshatra 
fi’bm that of which the Moon is in possession. On the coptrary, Rahu Sh ^f'd Ketu y (because 
•I suppose their motion is retrograde) are kicked in the 8th and 9th Naeshatra from the Moon, on 
the W^sf. The other Planets not mentioMed in the above list, have also their turn of chaslis&nient| 
but as they bear it patiently, and de not repeat it on mankind, no notice is taken of it in the 
Pcpich^ngum. 

When the Latta is accounted East, the NacshatvHfi are tigibc counted from Ijhe Moon, according 
tq theic order in (he Lunar Zodiac ; and wdiep West, contrary to it. Thus, foy example, if wo 
Suppose (he Moon in thp ^acshalra >Sy ijiti (the 15th) and if (he Sun be in Ui(ara Bk^dvapada 
((h(j 2e(h am.ong the regulars, but the 27th on account of the MfvjU)^ then it Is Latta. But if 
^^ahu be at the same time in Pusjua (the 7th in the Zodiac, and a# the Mqpnis supposed tq bo 
in the 15th, the Sth from.tha Moon), then itis also 
This critical clreumstaiice, which can oply occur once in a mboth for each of the above 
mentioned Planets, imposes the same, restrictions as the Cranium and Fcthei, 

Such are the principal Astronomical and Astrological articles pf the Indian Eph^m^^flde? * 
\vhicli I haye eodt^oyoured to undtistand, apd explain, in order to shew (he caufc of tho^e pretences 
of religious and moral inhibitions, under the screen of which the Natiijes of «U classes postpone 
business, or neglect their duties, often to (he groat inconvcmiency of the public service, but mere 
particularly of that of private individuals. (*) 

Besides the articles above particularized, . the Panchapgum exhibits a variety of notices, which 
refer principally to vellgious observances. Such are the birth days, accessions, and anniversaries of 
memorable events and feats of certain gods, goddesses, spirits, patriarchs and other worthies j 
including the aninvers^^^^^^ the beginning of the Calpa, Manwantaraa, Mahayugs, and of (ha 
four kisser Yugs of the Manwantara in which we lire. 

*^hf anarversarks which are more particularly specifijecl, ate those of the fen incarnations of 
Vishnu ; those of Ih* (S'ewrkv (certain female gpirits or g^nii on which the VrUbam or solemn 
fast \$ to be kept) and the aecessiou of the patriarchs,^ fourteen in number ; which are supposed 

(1^) There is an opinion among a certain grt of Brahmins, that io those Luni.solar years where two months 
are vepenleil, and oho no rtligious coremowy ought to be performed during the first iHlcrcalated 

Lunar month of the said yehr. This proposition having been argued in the year 182C (which presented a catt* 

. iu poi^t) ill a fnU SnaUcclrlm pf l^ahmins aid Puudhs at Madras, was coadcpiucd as hecetkal, ^ and (Ue Brahmin 
<R'ho supported it was cxcommuaicatct. 
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to preside succewltely oter Ihe foyrleeo Ma(»w(^ntAras (308449QG0^^^ which; 
twilight (17t8CK)00^) constitute the Calpis (45?^^ 

It 15 the opinion of swmp divines, that the Caip.a formerly consisted only of nine MiifcQirtntaraej^ : 
tach.of which contained,-as at present, 71 Mahpyugs: but as it does not enter Into tho plan of 
this arlide to enter into the Cosmogony or Theology of the Hindus, I only mention it with a flew 
toafew remarkson the names ofthe foarteen patriu|'chsor 3fai>MS, whose anniversaries are novrkept, 
and whose names I shall giv«?, because they are iittl-e known ; stating at the same time, the LuaSr . 
months, PacsKas, and Tidhis ou which they are respectively observed. 


Names and number of Manus.,-.. 

Tidhis on 

which observed. 

Lbnar months. 

Pueshas, 

Numeral. 

Niiraes, 

1 

8«'4ytimbhuvii 

-V . 

12 

Duadcsi 

Cartiga 

Sucha. 

2 

Snarochisha 

. « 

9 

Navann 

As wiua 

Do. 

3 

Uttama 

. ■ •• 

'..’V .g 

Tritia 

Chaitra 

Do. 

4 

Tairjasa 


3 

Tritta 

Bhadrapada 

Do. 

5 

Ray vat a 


ll 

Yeckadesi 

Pau^hia 

Do. 

<5 

Icshwacu • 


10 

Desanii 

A'shad’ha 

Do. 

7 ' 

V«y waswata 


17 

S(jptami 

Magba 

Do. 

8 

Brahma Savarni 

. 

ir> 

Pavuruami 

Phali{una 

Do. 

9 

Rudra Sararni 

.. « . 

8 - 

Aslanii 

A'shatPha 

Christna, 

10 

Dacslia Savami 

• 

8 

Astami 

Qartiga 

Do. 

11 

Agiii Savarii! 

• ' • 

30 

Amavasya Th. 

Sravana 

Do. 


I^urya Sitvarni 

- 

9 

Astami 

Biiadrapada 

Do. 

23 

Rouehya « 

. * * 

15 

l^»urriami 

Ch aitrii 

Surlm. 

11 

Bhouchya 


15 

Pavurnaini 

Jyaishta 

Do. 


Among the names of the patriarchs, it is remarkable that five bear the additional one of 
Sd varjii ; that the name of the 8th is Brahma^ the Pth fludra (the same as Siva), and that the 
12th bears the name of the Sun. Whether Daesha the 10th refers to Fishnu^ and Agni the 11th 
to the Moon, I do not pretend to know ; but this seems possible, from the quality, and arrange.* 
ment of the five which bear (he cognomen of Siharnu If so, it would be a strong indicatiott 
that (since three bear evidently no patriarchal names) the whole have been interpolated. 

•The remaining anniversaries, as has already been stated, are those of the ten incarnations of 
Vishnu t^) and of the Govvries, on which the Vvitham is kept ; but I am not sufficiently versed 
ia Hindu Mythology, nor have I space enough at command, to give a specific account of their 
nature, names, and dates of observance. 


(*) There are ten names under which Vkhou appears in the Kaleudar, viz, 1, Mata 3 fadBva. 9, Coorma, 
41, Varaha. 4, Naravimlia, 5, Vamanu, ft, Furaiiuramu. 7, Sri-ran»a, 8, Bala.raina. 9, Sri*)trbhu>ii|«' 
10, Cali or Calki, according as he assumed the aspect «f a Fbh, a Tortoise^ a Wild Ht% Uoo 

and Man, a Dwarf, a Brohmin, a C^betria^ a Shejpherd, and a Horse with a buinan face, Of the CeicrKW, I ant 
told the number is considerable. 


The 14 Manu*; 


Remark on thefr 
number and xiaatct^. 


The 10 incarnalion* 
of V'i.'shna. 

Fasts of (he Go wrics. 































liOCjfiit Ijoiy days. 
Fe.rets of th <5 prin¬ 
cipal in the 

iieigbhourbuod. 


Civil artldct. 

i>orntion of the 
artificial day* and 
nights. 

prediction of ahoo* 
dance aud scarcity# 

Buml oecnpatioiii. 
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The Panchangum atso notices Ohe local holy days, and the feasts of the most considcraWe 
pagodas, sifuated about 100 miles around the place for which the Kalendar is conipoted ; beside* 
other items of a religious, or superstitious nature (for eren on idolatrous religion may know 
these distiuctions), which will be easily understood when met with in the Kalendar, and therefor# 
need not be enumerated. 

Lastly : There svlU be found in the margin of «ie Panchangum certain articles of a cisH 
description, such as the length of the artificial solar days, and nights, indicated at least once in 
the course of the month ; the Sun’s entrance into the different Signs of the Trtpical Zodiac, and 
those predictions, of abundance (Fridhiarga), m'Mle state of prosperity (Samarga), and of 
scarcity (Soouiarga), intended to poirtt out the proper seasons for rural occupations 5 just in 
the same manner as these contingencies were formerly announced in a far fumed Almanac, 
published at Liege, under the fictitious name of MaChiea Landsberg, which sold for six pence 
throughout the Continent of Europe, and might base tied with, and perhaps excelled, the Indiaa 
Patras, in the absurdity of its articles. 

NOTE, 

All the articles of tli# Hindu Eidicmcrides inserted in the Patras, are giren in an abridged 
form ; and are so contracted, that what fills fir# pages in the tianslation, is contained in one of 
the original. In the Peninsula, the Kcm* Panchangum, is generally published in the Tumut 
idiom ; and the Chandra Panchangum, in the Teloogoo ; on which account they are known by 

the nabae of the yawKl, and 'Jeloogoo Kalendarit, 
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A translation of the first page of the Tamul Solar Kulendar (Ravi Panchungum) for the 
year of the Caliyiig 4926 cmrent, answei^ing to A. D. 1824 , computed in Solar time and 
with (he Elements given in the Aria Siddhania for the Latitude and Meridian of 
Fort St, George^ 


Years of llie Ciiliyug elapsed 4925, From the birth of Salivahana 17^1r6. Of the JEra Vicramadltya 
188>L Of the Vrihaspati Chacra, Tellinga account, Tarana (the 18lh), Do, Benares acGount;, 
Manmat’ha (the 29th). Of the Grahaparivritfu or Cycle of 90 j earsj the 48th . 

KAtC?^D.\U. 

Month Cii a itram (Bengal Vaisacha)» 

Ephemerides, 

Tnodesi (the name of the concurrent tlunar Tic1hi)U’s end 47g (after apparent^ 
time of Sun rising)—D in Naeshatra Purra Phalguni, passes to the next at 35 33v— 
Yogu Vriddhi (the llth) ends at 50v—Do. Dbruva (12(h) ends 63g 5v—Curna 
Coulava (the 3d) ends 19g 50v—Thyagum of Wurjum, Devi (day time) begins at 
201? 41V—Mesha Vishuvat (indicating that certain religious Ceremonies which 
depend on the recurrence of the Vernal Equinox arc to be performed.—-Sanmrga 

(mean state of agricultural prosperity-^timo proper for sowing the fields)_Ahug 

(or Dinarda duration of the artificial day) 30? 40^—-Mercury entfers the second 
Padab (quarter) of Naeshatra Aswini at 54?—.Jbpiter enters the third Padah of 
Naeshatra A'rdr^ Ws —Mars’ Grantum in Naeshatra Purva Phalguni (no marriage 
ceremonies on account of the Grantum)—The Sbu and Rahu (D’s are Latta—. 
Soonia (xtate of unfavourable prospects) no Srardirm (ceremonies for deceased ancts*: 
(ora)—Madana Triodesi (the last day of a festivaf begun before). 

Chatardasi, ends at 42? 53v—in Naeshatra Uttara Phalguni, ends atOg 23r 

passes on the same Tidhi into Naeshatra Hesta, ends 57? 33r—Yogh Vyagatha 
(13th) ends 49? 43v—.Curna Garujah or Yurka (5th) ends 15g 6v....^Thyogum of 
Wurjum, begins' 21? 34v—.Venus enters 1st Padah (quarter) ©f Naeshatra Uttara 
Bbadrapada 15?—No ceremonies allowed on thisrday. 

Purnima Tidhi (day of full Moon), ending at time of apparent opposition, which^ 
occurs at 39? 16^—> in Naeshatra Chitra, end 56? 26r—Yogb Ifershana fMth) 
ends 445 5r—Curna Bbadra (7th) ends l lg 5v—Thyagura of Wurjum, Devi (day 
time) begins 17? S0v.-_Mercury enters 3d Padah of Naeshatra Aswini at 44?--Mara 
is Uiitta—Acceisioii of Rouchya Manu (one of the fountecn pnesiding spirits of the 


European 

date, 

April. 

Thfidi or 
Tamul 
date. 

Feriae, 

11 

1 

Sunday. 

12 

t 

Monday. 

13 

3 

Tuesday. 
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date. 

Ferias. 

14 

4 

Wednesd, 

• 



< 15 

5 

Thursday 
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VaUacha^ or ChaUram^ coniintied* 


Ephemefidei* 


10 


17 


IS 


10 


«o 


al 


10 


0 F ridajr. 

Saturday. 

Sunday. 

Monday, 

Tuesday. 


IX 


VVednesd, 


Calpa divided into 14 Manwantaras)—>Chaitra Purnima (day of full Moon in Cha!« 
tram) a Tidlu of ganeral observances and ceremonies. 

Christna Paesha (the dark half of the month) Padyami (Xst Tidhi of the said 
Paesha) ends 365 41^—J) in Naeshatra Suatij ends 65g hOv—Yogh Vajra(15th) 
ends 39s 13v—wCuma Bhalava (2d) ends 7g 58v-—Thyagutn of Wurjumj Devi 
(d. t.) begins lOg ISv—Sun enters 2d Padah of Naeshatra Asnini 16g 21^—Venus 
enters 2d Padah of Naoshatra Utiara Bhadrapada^ —-Saturn enters 3d Padah of 
Naeshatra Critic^ 34g. 

Duitia T. ends S5g Gt_ J in Naeshatra Vkac'ha, ends 56« 24ir-^Yogii Siddhior 
Asrij {I6th)^nd8 35g 20v-^Curna Dhitala (4th) ends 5s 51v_Thyagum of Wurjiim, 
Devi (d. t.) begins 9s 5Bt —Mercury enters 4th Padah of Aswini S4s:. 

Tadya T* ^ends 34s 41Vw~|r in Naeshatra Anurddhil, ends 58s ISv^—Yogd 
VyatipataT17th) ends 32s 24v-«^Curna Warnaji (6(h) ends 4g 6lv--.Thyagum of 
Wurjum, Devi (d. t) begins 6s 42T~^GarooIavahana, TripHcane feust. 

Chouti 'I'w 2bs 42v-—in Naeshatra Jyest’ha, ends 60s—-Yogh Variyas (18th) 
ends 30g 27v_43urna Bhava (Ist) ll'r~-.Thyagum of Wurjum, Devi (d. t,) 
begins 56v—^Sun enters 3d Padah of Naeshatra Aswini 39s hSv—Mercury enters 

lit Padah of Bharani 26iT--.Venus enters 3d Padah of Naeshatm Uttara Bhadra 41g* 
PunchamiT, ends 37s 60v—in Naeshatra Jy6sPha ends Ig 17v-~-Yogh Parigha 
(19tli) 29g 18^—^Gurna Coulava (3d) ends 6g 46^—^^Tbyagum of Wuiyunij Devi 
(d. t.) begins 4Sv-*--.MatsyadeVa(annivcr$ary of Vishnu’s incarnation as a Fish}, 
ShustiT. ends 41g 10«.-*r)) in Naeshatra Mala, ends 6g 36v-^Yogu Siva (£0lh) 
%9S S6v-.r-Curna Garujnh (5th) ends 9s 30v-^Thyagum of Wurjum, Devi (d. t.) 
begins lg20v—a 2d Thyagum, Eatii (night time) begins Og47v-..-Mercury enters 2d 
Padah of Bharani 19g:. 

Septami ends 46s aiPurva A shad’ha, ends lOg 53v-^Yogii Siddha (21st) 

ends 30s 22v--~Curna Bhadra (7th) tisdi 13g 20V-f—Thyagum of Wurjum, Ratrl 
(n. t.) Begins Ig 55v—Mercury visible, West 26g—Venus enters 4th Padah of 
Naesha^ira Uttara Bbadrapadt 24g--~-Rahu (>’a Cranium in Naeshatra Purva 
A'*h4d*ha,^i?ahfot Savam^ feast of the. great churiot in Triplicane. ** 

Ai(anii T.endi 50i5 ia»--~.| iu Naeshatra TJttam A'shad’ha, endslGg 55^--^Yogi\i 
Sadhya (22d) ends $le 32v_Curna Bhalava (^Sd) ends 17« 53v—Thyagum of 
Wurjum, peri (d. i.) begins 27g 58v^un enters 4th Padah of Naeshatra Aswini 
6s lOv—Sun also enters the rropicnf Zodiacal Sign Triaba ^ at 14g 35v^Mercury / 
eaters 3d Padah of Naeshatra BharaaUt 12g^Ahas (duration of artificial day) 31c» 
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Kalendau. 

European 

date, 

April. 

Thcidi or 
Tamul 
date. 

Feri®. 

S3 

12 

Thursday 

23 

13 

Friday 

24 

14 

Saturday 

25 

15 

Sunday 

26 

16 

Monday 

^ 27 

17 

Tuesday 

28 

18 

Wednesd. 

29 

19 

Thursday 

SO 

20 

Friday 


yais&chfif or Chaitramf continued. 


Ephemeride$* 


Narami T, 555 17v—J in Nacshatra Srarana 2S5 IC^-^Yogii Sublia (25d) 3S5 

Or _Curna Dhitala ( 4 th) 225 43^—Thyagum of Wurjumij Ratri (night time) Sg 20* 

—^Satrica Vethei (no marriage ceremonies). 

Desami T. GOg—]) in Nacshatra Dhanish'ti 295 43t—Y ogil Subra (24th) 34g20^ 
~^CilrnaWarnajee( 6 th) 27« 47v—Thyagmn of Warjum, Ratri (nighttime) 18527^--^ 
Mercury enters 4 th Padah of Nacshatra Bha rani 45 -~-Venus enters 1 st Padah of Revati 

7 g_^I'his I'idhi (Desami) is Adigah, being repeated and called Tridina Sprohoo. 

Desami T. Og 16^—> in Nacshatra Satabhijjba 355 42v-,—-Yogu Brahman (2^tli) 
35g 27^—Curna Bhuddrava (7tbj only one in advance from the last instead of two, on 
account of the day being repeated) Og I 6 r-—Thyagum of Wurjum, Ratri (night time) 
22 g 2 v_$un enters 1 st Padah of Nacshatra Bharani S2ff 42v—.Mercury enters 1st 
Padah of Nacshatra Crilica 37g. 

Yecadesi T. 45 35 V-—> in Nacshatra Parva Bhadrapada 415 Si'-^-Yogili Mah» 
Indra (26th) 365 —Curna Bhalava ( 2 <t) 4 g 35v—No Tbjagum of Wurjum-,-Yenu$ 
enters second Padah of Nacshatra Revati 50s—Ketu {]>'s ^J) is Latta, A general 
fast, the men»s foreheads to be painted according to castes. 

Duodesi T, 85 Ov—j) in Nacshatra Uttara Bhadrapada 455 25^—Yogii Vaidrithi 
(27tb)355 50V—Curna Dhitala (4th) 8 g Or.-,Thyaguin of Wurjum, Devi (day time) 

4 SV_Mars ceases to I)e retrograde and begins to proceed direct 42g-^Mercury 

enters 2 d Padnh of Nacshatra Critica in Vrisha (5 56g—Varaha Jyanti’s birth day. 

Triodesi T. lOg 18v —} in Nacshatra Revati 485 36v—Yogu Vishcambha ( 1 st) 
34 g 43 v—Curna Warnajee ( 6 th) lOg 18v—Thyagum of Wurjum, Devi (day time) ITfi 

iv_Sun enters 2d Padah of Nacshatra Bharani 595 2 ^—Mars is Vethei (no marriage 

ceremonies; the Srardnm or observance for the dead as usual), 

ChnturdasiT. US 20v—> in Nacshatra Aswini 505 32v—YogA Priti (2d) 32r 

35 v^_Curna Soyami or Shakoni (8th) extraordinary llg 20v—Thyagum of Wurjum^ 

Ratri (night time) 9 g 8v—Venus enters 3d Padah of Nacshatra Revati 335, 

Amavasaya or conjunction day (being the 30th Tidhi of the Lunar month and th# 
last or 15th of the Christna Paesha) lls lOv-™^]) in Nacshatra Bharani 5Ig 18^ 
Yogh Ayushmat (3d) 295 28v—Curna Nayava (10th extraordinary) llg lOv—. 
Thyagum of Wurjum, Devi (day time) 145 5pv—Mercury enters 3d Padah of Nac¬ 
shatra Critica 3g—Sun’s Crantum in Nacshatra Bharani. On Amavasaya or con¬ 
junction, a general observance of principal rites. 

Padyami or Prathama Tidhi (1st of the Sucha Paesha or enlightened half of tho 
Lunar month) 95 4Qv—I in Nacshatra Critica 53v«-Yogu Saubhapa (4th) 


















K A1. END All. 


Enropean 
datpj 

May. 


May 

1 
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'riuiJi or 
Tamut 
date. 

Ferim. * 


2 

' 

ti 

e 

21 

Ltnrday 

2 

S 

d 

1 

■ 22 

Sunday 

c 

1 

: I 

s 

( 

i 

1 23 . 

Monday 

( 

j 

i 

1 

24 

Tuesday 

25 

Wednesd. 

2G 

Thursday 

27 

Friday. 


Vaisdchay or Chaltram^ contlnvicd. 


Ephemerides, 


puUyaor Vidya 7g in Nacshatra Rohini 49g Sobhana (5fh) 


facsbatra Critlca SJK—Venus enters 4th Padah of Naeshafra Reratl IGg^-Tritayuga 
ina, or anniversary of the day on which theTrita yug began—Birthday o<f Balaram 
)eo»--^4cshaj/a Tritya (the current Tidhi), a lucky day, 

Tritya T. 35 41v —The next Lunar Tidlii, called Choufi, is a Cshaya or expunged 
no ('and therefore ititerTening between Tritya and Punchami) ends at 655 32’^-—1> in 


Ith) 27g 4Gv-^Thyagutn of Worjum, Deri (day time) 3s 5'^—Aims (duration of artu 
cial day) 31? l5v^.This is marked Avamaha on account of the expunged Tidhi, 
Punchami T. > in Nacshatra A'rdr^ 43? Glv^Yogii Sucarna (7tli) 8g 26^— 


[iah of Nacshatra Rohini 42?—Jupiter enters 4th Padah of Nacshatra 
-.Venus enters 1st Padah of Aswini in Meslia V —^Ketu^s (>’sy) 


Shasti T. 48? 23r—in Nacshatra Punarvasu 40g Hv—YogCi Dhriti (8th) I? 3l^ 
.^the next Yogu Sftla (91h)52§ 42^^Curna Coulara (3d) 3Ig 12v—^Thyagura of Wur- 


Padah of Nacshatra Bharani 52? 14v, 

Septami T. 42? 32y—> in Nacshatra Pushia 3Gg ISv—Yogu Ganda (lOth) 
4Sg 38v-^Curna Garujee (5th) 16§ 28v_Shesha (complement of) Thyagum 2g 54v-— 
favourdble day for marrying, 

AstamiT, 36g28v—}) in Nacshatra Aslesh^ 32? 16^—Yogii Vriddhi (llth) 39? 
Ov—Curna Bhuddra (7th) 9s SOv—Tbyagum of Wurjum^ Devi (day time) G? 
Mercury enters 2d Padah of Nacshatra Rohini llg—Venus enters 2d Padah of Nacs# 
Aswini 42g. 

Navami T. SOg 30^—> in Nacshatra Maghi 28g 14v—Yogii Dhruta (12th) 
31g 25v—Curna Bhalava (2d) 3g 29v—^Thyagum of WurjuiD; Devi (day time) 
Os 15''—2d Do. Ratri (night time) 15? SGv..-^Saturn*3 Latta^ 































MAY 


( 317 ) 



Kalenoak* 




European 

date, 

May. 

Theidi or 
Tamul 
date. 

Feriae. 

8 

28 

Saturday. 

9 

29 

Sunday. 

10 

30 

Mouday. 

11 

31 

Tuesday, 


Faisctchaf or Chailram^ continued* 


Ephemeridesn 


Desami T, 24g 46v—| ia Nacshatra Purva Phalguni 24g Vyaghata 

^24g 7v_~.Curna Garujee (5th) 24g 46v—Thyagum of Wurjum, Ratri (night time) 
lOg Iv—Sun enters 1st Padah of Nacshatra Crlticil 18g 56v—Mercury enters 3d 
Padah of Nacshatra Rohini 45g.—N. B. On Desami Tidhi the Srardum (ceremony 
for deceased ancestors) to be observed. 

Yacadesi T. 19g 34v—D in Nacshatra Phalguni SIS 8^*—Yogii llershana (14tb) 
17g lOv-^Curna Budhrava (7th) 19g 34v—Thyagum of Wurjum, Ratri (night time) 
lOs 35^ —Venus enters 3d Padah of Nacshatra Aswiui 25g—Saturn enters 4th RadAh 
of Nacshatra Critic4 59g—Mercury’s Crantum—Rahu’s ( >’s SI) Latta. 

Deadest T, I5ff6v—) in Nacshatra Hasta 18g 34v--^Yogi!i Vajra (15(h) 10i? 45v-<— 
Curna Bhalava (2d) 16g Q'f —^'Fliyagum of Wurjum, Ratri (night time) 6s 30^-^ 
N. B. The ceremonies suspended on Tryadesi, the 1st day of this Solar month^ 
(Mesha masa or month of Aries) to be performed on this day. 

Tryadesi T. 11? 20v—) in Nacshatra Chitra —Yogii Asrij or Siddhi 

(16th) 6s Or —next Yogi Vyatipita (17th) 54? 55v—Curna Dhitala (4th) llg 20v—. 
Thyagum of Wurjum, Devi (day time) 30g 34v—Sun enters 2d Padah of Nacshatra. 
Critica , in the Solar Sign Vrisha y 46g 47^—Mercury enters 4th Padah of Nacshatra 

Rohini 27?—Sun and Mara* Latta.-N. B. The ceremonies suspended oa 

Chaturdesi to be performed on this day. 


iiVid of llie Solar month Vhuilram, or Vaisdeha. 
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A translation of the first page of the Tellinga Kalendar (Siddhanla Chandra mana) for 
the Luni-solar year 4:926 commencing, answering to the 1741 th of the JEra tf Saliva^ 
hana ; the expired years of the former being the 4:92blh, and of the latter the llAGth ; 
and of the jEra Vicramadifya i/je 1881s*, all corresponding to the year of Christ 1824. 
The name of the current year of the Cycle of 60 ( Vrihaspati) being Tarana, according 
to Tellinga account; and Maiimat’ha, Benares reckoning. Computed u'ithihe Elements 
of the Surriah Siddhanla for the Meridian and Latitude of Fort St. George. 
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81 
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! 
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1 

Wednes. 


Tropical 
Zodiacal 
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April 

1 

21 

2 

Thursday 

% 

22 

S 

Friday 

Z 

23 

4 

Saturday 

4 

24 

5 

Sunday 


Lunar Month Chaitra, the first of the Luni-solar year. Ephemerides. 

Suclia Paeshaj or enlightened half of the month. 

End of Tidhi SQg -Moon in Naeshatra llejMitij passes to the next at 

%7^ 3lv_Yogu Maha Indra (tCth) ends 14g 18v—Curna Khimostogana 

(nth) ends at 5g 43v—No Thyajum of Wurjum-^Sun enters 2d Fadah 
(quarter) of Naeshatra IleTati, at 465 34^^—Sun’s Cranium —Mars’ Veihei 
^Annual fast of SamTatsara Gowrj Vriiham (bathing and other rites). 

End of Tidhi 365 18v—Moon in Naeshatra Aswiiii, passes to the next at 
29s 30v---.yogA Vaidhriii (pih) ewAs 125 13v.-....Curna Bhalayi (2d) ends 
6g llT—Thj'ajumof Wurjum, 1, De?h(day time) begini 195 11^. 2. Ratri 
(night time) 235 I't^Mercury enters 4th Padah of Naeshatra XJtiara 
Bkadrapada, at enters 1st Padah of Naeshatra Pnrva 

Bhadrapada at 225 ^—Duration of tlie artificial day^ {Din Arda^ Sungserete^ 
JhuS) Tellinga) 305 20v. 

End of Tidhi 35g 17v—^ In Nacihalra Bharanij passes to the next at 
305 15v—Yogu Viskcamhha (1st)ends at 9g 7v —CmmDhilala (4th) ends 
its 4Sv—Thyajum of Wurjum, none—Accession of Ultania Manu (Patri¬ 
arch)—Vritham or fast of Go wri Soto baghia. 

End of T. 335 §v—in Naeshatra Critica 295 50^.—1* Yogu Britt 
(2d)485 52r. 2. Yogu J^ushmat (S^i)55^7^ —Curna Warnajee (^6th) 4g 

_^Thyajura of Wurjum, Deot begins Og 3''^—Mercury enter.*? 1st Padah of 

Naeshatra BevaH 2g—Saturn’s Crmium. 

End of T. 295 50v—in Nacs. Rohini^ passes 286 25v—Yogh Sau* 
hhagya (4th) ends 64glOv—Curna Bhava (1st) ends Ig 27 y—-T hyajumof 
Wurjum, Dcue begins 8s 54v—Do. Ratri 18g 26^—Sun enters Sd Padah. 
of Naeshatra Rerati 95 57v—Mercury enters 2d Padah of Rexati Og 0'^—* 
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§L 


Kalbnoar. 


Poongoni 
or 

Chaitram. 


25 


26 


27 


28 


29 


SO 


Chaitra. 


Monclav 


T iiosdaj 


10 


Cs-haya. 


Feriae, 


Wednosd 


Thursday 


Friday 


12 


Saturday 


Chaitra^ continuod. ^pkemerid«fr 

Sucliii Pacsha, 

Venus enters 2d Padah of Purva Bhadra h^Catpa dia^ anniversary of 
the beguining of 6Wj)a. 

End of T. 25f; 46V--.P In Naeshatra IVTngasiras (5fh) Issues at 26g 7^^ 
Yogu Sobhaiia (6th) ends 47S 42<^~^Curna Dhitala (4th) endsSSP 46v-_ 
Thyajum of Wurjum, Ralri begins 15g 33tv---Tidhi Shusti, on which there 
Is Srdrdum^ or ceremonies for the dead,. 

End of 'ridhi 20s 61^-^ > in Naeshatra A'rdra (6th) issues 23s Iv—Yogii 
Atiganda (6th) ends40g 43^?—Gurna Wariiajee (Oth) ends 20g 51v—Thya. 
jum of Wurjum, Rain hegitis 20s 43'^~-Mercury enters Sd Padah of 
Naeshatra Revaii 34s—Venus enfjers 3d Padah of Nacs. Purra Bfiadrapaditt 
at 38s.^Kfctu’s (y'8 ?5) 6V«rt/im~~Sun’s Veikei-^^Tidhi Duitia —Santara 
Septamij ceremonies for the dead, (meaning that the ceremonies which 
ought to have been performed on the 2d Tidhi are postponed until this day,) 

End of Tidhi 15g 27v-.^)> in Naeshatra Punarvasu (7tb) issues 19s 25v-.^ 
Yo§,^^Sucarman (7th) ends S2s 2lv-^Curna BAaucr (1st) ends 15S 27v— 
Thyajum of Wurjum, Ratri begins 75 36v-^Sun enters 4th Padah of 
Naeshatra Reratt at 33g 38v—Narami Tidhi— Srardum ceremonies for 
the dead—Srt Ram’s birth day. 

End of Tidhi 9g33v~~J) in Naeshatra Pushia 15s 27v*--Yogu Dhriti 

(8th) 25s 40v_Gurna Coulata (3d) 9g 33v—^Thyajum of Wurjum, Ratri 

(night time) begins l4s 42v—Mercury enters* 4lh Padah of Naeshatra 
Revati 20s, 

End of Tidhi 3g 29^—Oppadf (e:tpunged) Tidhi, ends 64s Ov, its 

name Yacadesi ^ in Naeshatra Asleshi llS 18v,«»Yogil SOIa (9th) 

ISg lv---.Curoa Garujah (6th) Ss 29v—2d Gurna (of the expunged 
day) Warnajee (Gdi) 27s Ov--Thyajum of Wurjum, Ratri (night time) 
8S Slf—Mars refrogr«r/<r, enters 2d Padah of Naeshatra Phalguni 8s— 
Venus enters 4th Padah of Nacs. Purta Bhadrapada in ths Solar Sign Min K 

31 g_On account of the Oppadi, or Aramalia Tidhi Yacadesi, the distin» 

guishing marks of castes to be generally painted on the forehead.. 

End of Tidhi Slg 60v—^ in Naeshatra Maghi 7g 10^—YogCi Ganda 
(lOth) lOg 25v—Gurna Bhata (1st) 24g 40v—.Thyajum of Wurjum, Deri 
(day time) 25g 24^—Sun enters 1st Padah of Naeshatra Aswini and the 
Sign of the fixed Zodiac Mesha at 57g 43v-.>Mercury enters Ist Padah of 
Naeshatra Aswini in the Sign Mesha at 6s—Saturn’* Latta—^Ihis TidJii 
Yacadesi,. * fast for the followers of Vishnu, 
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%L 


Kalendar* 


April. 


Chaitram 

or 

Vaisacha. 

Chaltra. 

1 

13* 

2 

11 ^ 

3 

i 

15 

Christna 

Pac^hi. 

4 

1 

3 

2 

1 

6 

S 

7 ; 

4 


Feriae, 


Sunday 


Mon dll j 


Tuesday 


riiursday 


¥ ii'd^y 


Saturday 


Chaitmy continued^ Ephcmcridet, 

Sucha Pacsha endg. Chrietna PacSdia (or dark half of the month) begins. 

End of Tidhi 46g 24K—in Nacshatra ,Furva Phalguni ends Ss 18v 
-^Do. in Uttara Phalguni ends 56g 41v_¥ogu Vriddhi (11th) ends 2g 67^ 

_Do. 0hruva (lathj ends 53g Ov-^Curna Coulava (3ld) ends 19& 5v— 

Thyajum of Wurjum, Devi (day lime) begins 20g l9v_MeiTury enters 2d 
Pada of Nacshatra As wini54g^ Jupiter enters 3d Padah of Nacs. A'fdrA 
16g—Mars’ Ciantum^Sun and Rahu’s (D’s ft) Cranium (no marriage 
ceremony)-vVishuvat Eaniacala (certain ceremonies recurring about the 
Equinoxes to be .performed)--^Samarga (middle state of agricultural pros^ 
per;ty)fiine for. sowing the fields. 

End ef Tidhi 41g4Sv in Nacshatra Hasta^nds 57g ^2v—:yogili 
Vyaghkta (l3tb) 40g:25v-^CurnaGarnjee (5th) ends 14g 5v-«.Thyajum of 
Wurjum, Devi (day time) begins 2lg 2r.—Yenus enters 1st Padahof Nac. 
shatra Uttara Bhadrapada 15g* 

End of Tidhi STS .32v_i}) in Nacshatra CWtra endsASg 16v_4Yog0i 
/-Wcrshana (14th) ends43g.27v—.Curna Bhadra (7tli) ends QgSOv—Thya. 
jum of Wu|jum,*®eyi (day time) begins 16g 3Iv—Mercury enters 3d 
Padah of Nacs. Aswini 44g~-:.Mars’ Latta—Accession of Rouphya Manu 
(the 13th of the 14 Rulers ot the Calpa)-~Chitra Purnima Tidhi,;(the, Lunar 
day of opposition or full Moon) general observances. 

End of Tidhi 34g 23v.--in Nacshatra Swati, ends 54g 19v—Yogu 
Vajra (I5th) ends 38S 21v—Curna Bhalaya (id) ends 5g 65v—Thyajum 
of Wurjum, Devi (day time) begins 8g 5Sv—Sun enters 2d Padah of 
Nacshatra Aswini 2lS 31^—Venus enters 2d Padah of Ujt|ara Bhackrapada 
38g^Salurn enters 3d. Padah of Nacshatra Critic^ 34g—Beginning of the 
Triplicane feast The Cbriatna Paesha (obscure half,of the month) begins. 

End of Tidhiu32gj2Sv—J) in Nacshatra Visac'ha, ends54g34r—Yogii 
Siddhi (16th) ends Slg lOv—Curna Dhirala (4th) ends 3g 24Vr-Thyajura 
of Wurjum,. Devi<;day time) begins 8g 2Sv—Mercury enters 4th Padah 
of Nacshatra Aswini 34g. 

f lvnd of Tidhi 31g 44v—D in Nacshatra AnurddhA, ends 66f Ov—Yogi 
•Vyatipata (17th) ends 30g 36v^Curiia Warnajee (6tli) ends 5^— 

Thyajum of Wurjum,. Devi (day time) begins 4g 48v—Triplicane feast 
continues-^ProAesslon of Gurulatsavam. 

End of Tidhi S2g in Nacshatra Jyest’ha ends 58g 42v^Yogh 

Vari'yas (I8th) ends S85 —Curna Bhava (Ut) ends tg Ov—Tbyajuro 
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KAUEiNDAH. 


April. 


18 


19 


20 


21 


23 


24 


Chaitram 
or 

Valsacha. 


10 


11 


Tropical 

Zodiacal 

Sifi;n 

Vrisha ^ 


12 


13 


44 


Chaitrn. 


Fcriae, 


Sunday 


Monday 


Tuesdriy. 


10 


Wudncsd. 


Thursday 


Friday, 


Ckaiira^ continued* 


Epkcmerid^Sp 


Christim Pacsha. 


II 


Saturday, 


of Wurjum, Devi (day time) lOS S8r — Sun enters 3d Padah of Kacshatra 
Aswini 46S 22v—.Mercury enters 1st Padah of Nacshatra Bharani 26ff— 
Venus enters 3d Padah of Nacshatra Uttara Bhadrapada 41g. 

End of Tidhi 34s lOv — ^ in Nacshatra Mula ends 60^ — Yogu Pari- 
gha (IQth) ends 27g 30v—Curna Coula.va (3d) 3^^ l2v^Thyojura of Wur-. 
jiim, Deri (day fime) begins 20^ 0v^2d Thyajum, Ratri (night time) 
begins 27g 30r—Matsya (leva’s day^ (anniversary of Vishnu’s incarnation as 
a Fish ). 

End of Tiahi 37f? Ov — y in Nacshatra Miila ends 2g 36v—Yogu Siva 
(20th) ends 27gllv_Curna Garujee (5th) 5g 40v-^Complement of Thy. 
ajum (the Moon having left the Nacshatra Mula on the preceding day at 
60 guddias complete) called Shosha, Devi (day time) 2ff 2 lT_ 2 a Thyajum, 
Devi (day time) “begins at 285 35v_Mercury enters 2d Padah of Nacshatra 
Bharani 19f?, 

liHd of Tidhi 4lg in Purva A'shad’h4, issues at 7s 33v _ Yogii 

5/£/d/i«(2ls0cnds 27ff 42v-*.Curna Bhudra(7th).begins 9s 7v—Thyajum of 

TV urjum, Devi 20s 28v — Me rcury visible in the West at 20R_Venus enters 

4lh Padah of CJttara Bhadrapada at 24&-~,Rahu’s ( >’s in 

Purva Ashad’h;!—Ketu’s Feihci — Rahtot Savam (feast of the great 
chariot) in TripUenne, 

End of Tidhi 45g 46 v— ^ (n Nacshatra UWara A'shad’ha, issues 13p 21 v 
— Yojtu Sadhya (22J) ends at 28g 47v_Curna Bhalava (2d) ends 13g 20» 
— Tb;ajuiti of Wurjum, Devi begins 24s25»-_Sun enters 4th Padah of 
Nacshatra Aswini at 12 k 40»—Sun enters the Tropical Zodiacal Sign 
Vrisha {j at 21s 25v^Mercary enters 3d Padah of Nacshatra Bharani 
at 12 k— Ahus (Dinarda, or duration of artificial daj) Slg Or, 

Tidhi ends at SOS S5r—;J in Naeshatea Sravana, issues 19ff 44»^ 
Yogi Sahha{‘l%A) ends 306 12v_Curna Dhitala (4th) 18s 20v-^Thj.ajunj 
of Wurjum, Ratri begins 30s 50v_Saturn’s Vethei. 

Tidhi ends 55K 57r- — in Nacsliatra Dhaiiish'ta., issues 2 (!k 18r_ 
Yogi S’uira (24th) ends 31s 48* — Curna Warnajec (6th) ends at 235 26r 
—Thyajum of Wurjum, begins 15s -lOv—Mercury enters 4fh Padah of 
Nacshatra .Bharani at 4s—Venus enters Ist Padah of Nacshatra Revati 
at 7 k. 

Tidhi ends at 60s—J in Nacshatra Satabhisha issues 326 33r — Yogu 
































MINISr/f^ 





C m ) 


Kalenoau. 

ChaUra^ continued. Ephcmefidcii, 

Christna Pacslia. 

Brahm?in(25th) endsal 3Sg 7v~^Curna Bhava (Ist) ondsSSg 15v^Tbyajum 

1 

April. 

Chaitram 

or 

Vaisacha. 

Chaitra 

Feri». 







Adi^ah 


of WurjuiDj Ilatri begins at 18g —Sun ^enters 1st Padah of Naeshatra 



Tidiii. 


Bharani, at 395 22v—Mercury enters 1st Padah of Naeshatra Critica at 
675— Tridina Sproohoo (the meaning of which is that th© JBunar 'PMhi 





Chaturdasi is repeated.) 

25 

15 

11 

Sunday. 

Tidhi ends at Og 34r—^ in Naeshatra Purva Bhadrapada, issues 





at S8g 3v—Yogik Maha ladra, ends at 335 4Sr~~Curna Bhalava (2d) 

ends Og 34v_Thyajnmof Wurjum, nowe—Venus enters 2d padah of 

Nacs. Hevati at 60g—Ketu’s ( J’s ?5) La/fa—a general/ast—jthe men’s 
foreheads to be painted according to their castes. 

29 

16 

12 

Monday. 

Tidhi ends at 4g in JSTaeshatra Uttara Bhadrapada^ issues at 

42g 43v—.Yogh Vaidhriti (27th}, ends at 33g 61v—Curna Dhitala (4th) ends 
at 4g 16v—Thyajum of Wurjum, Devi begins at 3g SSf—^Marscommences 
to be retrograde at 42g—Mercury enters 2(J Padah of Naeshatra CriticA 
(in the Solar Sign Vrisha Q) at 56g-^Varaha Jyanti’s birth day, (a 
celebrated Astronomer). 

27' 

17 


Tuesday. 

End of Tidhi 7g 6v-—]) in INacshatra Revati issues 46g 14y—Yogii 
Vishcambha (1st) ends 32S Curna Warnajee (6th) ends 7S 5^ — 

Thyajum of Wurjum, Devi begins 14g 29^—Mars’ Vethei. 

28 . 

18 

14 

VVedaesd. 

End of Tidhi 8 g 32v__]p in Naeshatra Aswini, issues at 49$ S 6 r—; 
Yogh Prlti ( 2 d) ends at 31g 12 v—Curna Soyami, or Shakoni (Sth extra* 
ordinary) ends at 85 32v^Thyajutn of Wurjum, Ratri beginsat 7g 4r—. 

Sun enters 2 d Padah of Naeshatra Bharani at 6 g Ov—~ Yen us enters 3d 

29 

19 

Am a Tasya 
' 30 ' 

^Thursday 

Padah of Naeshatra Revati at 33g. 

Amavasya, or conjunction, occurs at 8g 47v—]) in Naeshatra Bharani 
issues at 49g 41v.--j^Yogu Ayushmat (3d) ends at 28g 27^—Curna Nagara 
(10th extraordinary) ends at 8g 47v—.Thyajum qf Wurjum, Devi begin$ 
at 135 2v—Mercury enters 3d Padah of Naeshatra Cjriticil at 3^—Sun’l 





Cranium* 


End of the Lunar month Chailra. 


END OF APPENDIX IV. 


































FRAGMENTS. 















FRAGMENT I. 



On the Formulae of the Ilindas for calculating the Eclipses^ the Tables of Sines and 
divers other Astronomrcal Problems* Extracted from the French Ephemerides 
(Connoissance des Terns) for the year 1808, and ascribed to Delambre* 
(Page 447.) 

These Formulae will be found in the second Tolurae of the Asiatic Researches. Altho’ the/^ 
may hare been long since known in Europe, nerertheless as the original Memoirs first printed in 
Calcutta, and subsequently reprinted in London, are rather scarce, 'ire deem it exped^nt to 
announce them to our readers, who, for the most part hare nerer heard of their existence, 

Ducham, Bailty, and Le Gentil, hare published that the Indians hare, for calculating the 
Eclipses, certain methods which they follow without understanding them* 

The author of the Memoir referred to, Mr. Darrs, combats tictoriously tliat assertion, by • 
giving in the minutest details, the computation of the Lunar Eclipse of the month of Norerober 
J 789, which he worked by (he Indian Pormulaj; his demonstrations and illustrations being ground- - 
ed on the precepts of the Surriah Siddhanta* 

Thp space which I ha?e at command is too confined to enter into‘particulars ; I shall there¬ 
fore only state, that I have revised all these calculations with attention, and with the exception 
of a few points of the Indian doctrines, and of certain suppositions, the proofs of which are 
not very evident, one may aver that all the rest possesses all the perspicqity which the subject 
matter requires. 

I cannot however, abstain from offering a few words on the Indian Table of Sines, and on the 
two methods according to which these are calculated ; for since the publication of the Memoirs, 

I have noticed in a note inserted at the foot of the Table, that I had not sufficiently appreciated 
the merits of the Indian method, because I have been led into a mistake by a constant number 
which seems to me not to have been exhibited in the Memoir with sufficient clearness. 

In the Table under consideration tlie Sines are expressed in minutes; it proceeds S"! to 
degrees, supposing the Radius to contain 3438'; or rather 3437',75.—Oh the same line with 
the Right Sines, the Table gives the Versed Sines. 

If the process prescribed by the Indian author be examined carefully, one perceives easily (hat 
his method consists merely in calculating in the first instance a first difi’erence which at the same 
time is the first Sine of the Table, After which, in order to obtain the second Sine, he calculates 
the second difference, which he'subtracts from the first difference. This process gives the first 
difference between the first and second Sine y and consequently the second Sine ; after which he 
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A ^cinf the differ* 
eucc, A the Arc, 
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calculates another second difference to deduce therefrom a new hrst difference and a new Sine, 
and so forth to the end of the Table, 

That process is precisely that which I indicated in the preface to the Decimal Tables of Borda, 
without knowing that this method, which seemed unknown cTcn to the moderns, had been so 
long practised in India. 

My Formtilffi is A <2) Sin-A = — 4 Sin ^ A A Sin A = —-aiord 2 A A Sin A. See 
Decimal Table, page 4S. 

j !\ a, being a constant quantity in the Table of Sines, it follows that'in order to haye’the 
second difference of any Sine whatever, that Sine must be multiplied by a constant nundjer. 
Now A A in the Indian Table is 3* 46', therefore 4 Sin 21 A A rr: 4 Sin 2. V 51 


30^ : 


from which-it results that the constant factor for finding the second diflie* 
Kence is ^ thelast Sine found pnistbc divided by But according 


to the Memoir under consideration, that constant divisor, is leads me to suspect that 

some typographical error has occurred, the more so that the numbers, of the Indian author do 
not agree well with that divisor of 226, whereas with mine and following besides literally 

the precept, I find (with the exception of a.f^w fractions) the same q^aanlities; as may be seen in 
tlie foUqswing Tabje, 


• 

i 

Indian 

Sines. 

Sines by (he 
French 
Divisor. 

0 

0 

000 

000,00 

3 

45 

225 

224,85 

7 

30 

449 

,448,75 

11 

15 

671 

070,71 

15 

0 

890 

889,81 

18 

45 

1105 

1105,10 

22 

30 

1316* 

1315,56 

2G 

15 

1520* 

1520,59 

SO 

0 

1719 

, 1719,01 

S3 

45 

1910 

1910,07 

37 

SO 

2093 

.2092,95 

41 

15 

2267 

2266,85 

45 

0 

24S1 

2431,08 

48 

45 

2585 

2584,88 

52 

30 

2728 

2727,61 

56 

15 

2869 

2858,06 

60 

0 

2978* 

2977,47 

63 

45 

3084 

3083,55 

67 

SO 

3177* 

3176,30 

71 

15 

3258 

3255,61 

75 

0 

3321 

3320,95 

78 

45 

3372 

3372,0* 

82 

30 

3409 

3408,59 

86 

15 

3431 

3430,74 

90 

0 

3438 

3438,10 

93 

45 


3430,74 


1st 

Differences. 


2d 

Differences. 


224,85 

223,89 

221,97 

219,10 

215,29 

210,55 

204,93 

198,42 

191,06 

182,88 


173,92 


164,2X 

153.80 
142,73 
131,05 

118.81 

106,06 

92,86 

79,25 

65,31 

51,09 

30,65 

22,05 

7,30 

7,36 


0,96 

1,92 

2,87 

3,81 

4,73 

6,63 

6,51 

7,S6 

8,18 

8,96 

9,71 

10,41 


11,07 


11,68 

12,24 

12,75 

13,20 


14,94 

14,22 

14,41 

11,60 

14,69 

14,72 


: > 
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This Table supposes a Radius greater fban 3437,7, and leM tliafl 34SS,4; according fo 
Archimedes, the Radius would bo between 3436,3, and 3438,5 ; mean 3437,1. 

One may perceive that with the esception of some Sines, on which we only differ' by a few 
tenths of a minute, the concordance is perfect in all the Table, whereas with the divisor 225, one 
would only obtain with approximate exactness the three first Sines, after which the error would 
increase with rapidity. I suspect that this erroneous divisor, is only a repetition of the divisor 
226, which serves for finding the first of the first differences. 

The Indian author. does not stafe how he has found his divisor, therefore it can only be ferified 
by Uie fact. Now the fact demonstrates that he has employed a divisor very little different twin 

mise. 

That process is extremely curious : one finds nothing like it in the r-rigonomefry of Ptolemy, 
and in order to find some vestige of it, one ranst, after having vainly poured over all the authors 
on Trigonometry, como to Driggs, who knew that divisor, which he seems to, have found out by 

the fact, in comparing the second differences obtained by other means ; for .Briggs himself was 

not aware that it was the Square of the-Chord of the differential Arc A A. 

But one may ask, why the Indians took,A A = 3" 45', instead of P. Hero I believe follows 
the,answer : it appears to me to have a considerable degree ef probability. 

There cat. be no doubt but that the Indians knew the following theorems, Sin2A + 
Cos.2 A = VersedSine A = Rad._Cos. Sin A: whence Sin i A = 

(f. Rad. — I Cos. A) i. Now these three theorems are. sufficient for finding all the Sines 
of.their Table, and can give none else—they have therefore achieved all that they could, 
an4 their Table shews the limits of their, science. Indeed one sees at page 200, that they have 
really employed these three Formula, for calculating that Table, and that they knew besides that 
the Sine of 30’ is equal to half the Radius, which s.cems to leave no doubt on wliat I have said. 

Thair Table thus constructed, they wiU have exam^ed the first and second differences; and will 
have remarked that the first went on, decreasing, bnt they will not have seen at first according to 
what law? The second differences on the contrary, went on increasing, and it was no difficult 

matter to discover that they were proportional to the Sines, for the second difference opposite to 

30- is 7,36, and that opposite to 90’ is 14,72, the double of the preceding one : and to find the 
ratio of the second difference to the ^ine, they will have divided the Radius .3437,75 by 14,72, 
and found thequotientto be.233,5S. Dividing thus every Sine by its.second difference, they will 

constantly have found the.same quotient, whence they will have concluded that in order to havo 
the second difference, it suffices to divide the Sine by 233,53. 

The Rule forthe first differences is notso obvious, for the difference of Sin A = 2SiniA, Cos. 
(A 4- i A A), and the Sines (A . 4 - 2 ' A A) are not in the Table. 

Olutthe first of the first differences, is at the same, time, the firstSine.in the Table; from which 
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they hare concluded that with‘tlie first Siae^ ihe first of the Jirs/ and second differences, one had 
all that was necessary for calculating all the rest. But in truth the Tabic was already calculated 
when the Hindu computers gave their diflerential method, and the proof is, that to make their 
Table be such as they have given it, they had need to make the first Sine 224,85 and not 225, 
which would have given the first differences a little too great, and the Sines too small. 

It is true that the Surriah Siddhanta directs to divide by 8 the number of minutes which h 

contained in one Sign, in order to have the first Sine, which comes to the same thing as faking 

SO* SCO* 

the Sine to be equal to the Arc. Thus -g zz z: ^ 45', whereas the true 

value found by the three theorems, is only 224',85. Observe that there is nothing conjectural in 
all this dut the reasoning^ which I suppose to be that of the Indian computer, for the Hindus had 
really all the knowledge which I ascribe to them. I do not pretend either that they used decimal 
fractions; it is with a view to shorten process that I employed these in reconstructing their Table 
of Sines, for it is well known that all their calculations are sexagesimal. 

' They might in taking proportional parts (the use of which was well known to them) extend 
their Tables to every degree of the circumference, but these interpolated degrees would have had 
Sines much less accurate, and they have preferred giving those which resulted immediately from 
their forraulm, and to pr eserve in all its purify the Table w hich w'as to serve for (he computation of 
all the others; but they have given from degree to degree their Tables of Equation of the Center. 

Their theory for calculating these Tables of Equations was incomplete and inexact; although 
they used Epicycles as w'ell as the Greeks for computing the inequalities of the Planets, that 
Calculus was with them less exact than that of Ptolemy r they had introduced an empyrical 
Equation ill contrived enough, and they supposed that from DO* to 180* the same Equations' 
returned in an inverse order. In that respect the Greeks were more advanced than the Hindus 
their Trigonometry was more perfect, altho’ that of the Hindus resembles ours most, and tha( the 
Hindus seem to have had some theorems unknown to the Greeks, These Tables of Equations, 
however defective, present nevertheless a curious consideration ; which is, that in the explanation 
given of them by the Hindus, the differences of the Equations are proportional to the Sine of the 
Anomaly; or (what comes to the same nearly) that the variation of the Sine is proportional to the 
Cosine. 

It will be fbuhd also in that Memoir, tliat the Hindus found the Latitu<)e of a place by 
calculating the length of the Shadow of the Gnomon, particularly v/hen the Sun was in the 
Equator : they might find it also by means, of the Solsticial Shadows on employing the greatest 
declination, which according to them was 24*. 

For determining the Longitudes they observed the Eclipses and compared them to the 
computations made on the Lunar Tables constructed for their first Meridian. 

At page 3X5 ono sees how, by means of their Sines, and without knowing the Tangents, they 


comptited the Sun'’8 Right Ascension, Also how thej computed the Ascensional differences and 
the point of the Equator which rose with each Sign of the Ecliptic, Their Table for the same was 
published bj Le Gentil, who acknowledges not to understand upon what principles it is constructed; 
that principle is disclosed in the Memoir and I have comtnented upon it at full length in a Note. 

We shall enter into no discussion on the antiquity of the Surrlah Siddhanfa (*), If we were 
only to consider the form of their Tables, their ideas on the precession of ihe Equinoxes, their 
Obliquity of the Ecliptic of 24*, and the theory of the Eclipses, we might^uppose the Hindu 
Astronomical books to be more ancient than those of the Alexandrian Astronomers, On the 
other hand, finding tha.t they possessed knowledge wliich is not to be found among the Greeks, 
one would be tempted to suppose them more modern. All that is common between them is the 
system of Epicycles for the Planets, but less perfect than that of the Greeks, from which circum¬ 
stance one might conjecture (hat (he doctrine of the Indians has passed into Greece, where it was 
extended and iraproved. It would be less natural to suppose that the Hindus have recciyed from 
the Greeks, through the channel of the Arabs, theories which are to be found in their hands but 
in a crude and Incomplete state. All that we can affirm is, that the Memoir under consideration 
without teaching us anj thing that might advance our real knowledge, or serve to the progress of 
Astronomy, is nevertheless singularly curious for all Astronomers. What renders the reading of 
it somewhat difficult, is (he great number of Hindu technical words preserved in the translation. 
One might have given a second version where an European idiom alone would have be-en employed, 
md I had some thoughts of undertaking it, but to do this with success I had need of some further 
notions, and researches for Avhich I had no sufficient time, 

[Connoissance des TemSy Annee 1S08, x>age 44T. 

(*) A learned EngHslimati formerly assigned 3840 years «f antiquity to that book from the Epoch when ho 
wrote. Since that time ^in A, D. 1799) he hns reduced that iiumler of yeaw to 731, i, e. to the year 126S of 
oiir iEra. 
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FRAGMENT II. 

Oh teriam injiiiilt Strhs collected in different parts 0 /India^ variohs Gentlemen^ 

from Nalite Jsirommtrs*—Communkutcd by George Jlyne^ Esq* of the II, C*'s 

Medical Sertikt. 

I have stated in a N'ote at the foot df page 93 of the Key t» the Siddhnnta Chandra Mana, 
(artide Hladu Cnoroonics) that io Mr, Hyrie’s opinion the Hindus never lUventcd the Series 
referring to the Quadrature of the Circle which were found in their poisession in Various parts of 
India; and that Mr. Whish, from whom he had obtained some of those which were comfnunu 
cated to the Madras Literary Societyj after having first expressed a belief that they were indi* 
genouSj had subsequently reasons for thinking them entirely rnodetOj Und deritod from the 
Jliaropeans; observing that not one of the jyauiish Saslras who used these Rules, Were capable 
of demonstrating them* 

Since the time that I wrote the Note referred to, Mr. Ilync has done me the favour to Cora* 
municate to me au account of the Series which had come to his knowledge ; and I iiow lay the 
same before the reader in that Gentleman’s own language, being Well persuaded that it cauhot 
fail to interest much all the votaries of science* 

My Dear Sir, 

I have much pleasure in communicating the Series, to Which I alluded in a fottner note toyon^ 
regarding the quadrature of the circle; and which Some have su^iposed to have been invented bjr 
the Hindoos, 

l^t d be the diameter of a circle, and c its circumference : then the value of c may be 
obtained by any of the following formulae. 

(1) c = 4d — J + “r- — - =4d (1 
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All these series, are very easily derhed from that, which expresses the arc of a circle iu terms of 
the radius and the tangent. 

Lot z be an arc of a circle, of ’which t Is the tangent 5 r being radius. Then, by the theory of 

functions, or, by tlie differential calculus, z =» r (t — L _ .1 -j- If r = 1 

and z c=3 45% then t1; and c = 8 z = 4d (I — -J + i — t H* T • 

series. If z =» 30“, then t ;= ~, and c = 12z =. Od (J| — s7| + a^s * ' $3 

j_ JL_L O. which is the second series. If the difference ef each pair of terms of 

~ 6.32 far ’ 

4d 


the first series be taken successirely, then c =» 4d (1 — | | 

xfr»+1^ + 5^ _ 

c«x 4d(l — i — i "f i - -) = U 


■l + i 


T — Tr • - 


0 = 


^ ^ which is the fourth series: and, if we begin after the first lerm, then 


• •), which 16 the fifth 
If the two last series, which are equal to each other, be added together, and each term of 
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^ rrrr-r -- --rrrr^), which is the seventh formulae. 

^ 2n —1 W 4. 4 .iftn-~l‘| 

1 am, my dear Sir, most sincerely, your’s, 

Mabras, 17th August 1825* G. IIYNE.*' 

*/t\* ./tjv. 
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FRAGMENT III. 


On the Tamui Divisor of 576 ^ page 8. 

iNDErENpENTiiY of vvliat has been fiaid in t!ie Text and Commentary of the Divisor 57<5, 
1 Jiiliall remark one of its peculiurities which has hitherto escaped attention, 

'It is sometimes convenient in the course of investigation, and particularly in cases where the 
jtixta position of Epochs is'required, to set off on one side from a Root free from fnactions. 
Kow the period of years enables us to resolve the Problem with great ease, provided an 
Epoch whose Root is p.n integer, be given. 

For if out of I’able I, we take the abslracl Root for 576 years we will find it to be (4'*) 
O'' 0”, and as there are seven days in the week, on each of which the Satira Mana may begin, 
if Xfc multiply 576 by 7, we hnve 403<^ years for prodqct, whose abstract Root by Table I is 

(O'’) 0*^ 0’ 0”. c+) 

Examplis, 

Let the inllial Root of A. C. 3S30 current^ or 33^ complete^ be resolved, it will be, 
3329—3102=2A. D. 227. 

Epoch A. D. 200, Tabic IX, ^ 


Initio) Root A. C. 33SO complete « 

Hence if to the Epoch A. C. 3329 

We add (or subtract) abstract Root for 676 years 

We have «. 


Rut if instead of the abstract Root for 570 years we use that of its multiple 4032 years, 
viz. , (O’) 0* 0* 0“; it is manifest that the b^ioch will remain as it was, relatively to the initial 
feria. 
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(0) 
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0 

0 
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0 
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0 

0 
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0 
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In tlie same manner, if there be any fraction In the 
propoacd initial Root, or Epoch, the fraction in both 
cases Mill remain unaltered. 

On this principle I hare calculated the initial Hoots 
i>f the following years, which exhibit every possible 
change which may occur where the generating Root or 
Epoch co^nsists of integers only. 

Generally, in the period of 4032 years the series of 
initial integer Roots in ascending progress wUl he 
O, 3, 6, 5, 1, 4, 0, &c, and in descending years 

0, 4, 1, 5, 2, 6, S, 0, 

This, however, is not to be mistaken for a Solar 
Cycle, eitceptiug as far as the ferias which begin the 
Solar years arc coacerned. 


Vears 

Saca 

complete 

Years 

Caliyugam 

complete 

Years 

Ante 

Christum, 

Roots 

of 

Initial 

Feriae. 



3364 

0 



3228 
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2652 

1 


1025 

2076 

5 


1603 

1500 

2 


2177 

S24 

6 


2753 

348 

3 


Ani 

no Domini 
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3329 

228 

0 

726 

3906 

840 

4 

1302 

4481 

1380 

1 

1878 

5057 

1956 

5/ 

2454 

5533 

2532 

2 

3030 

6209 

3108 

6 

3606 

6785 

3684 

S 

4182 

7361 

4260 

0 

4768 

7937 

4836 

4 

6334 

8513 

5412. 

1 

5910 

9089 

5988 
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FRAGxMENT IV. 

Compulation o f an Eclipse of the Moon means of certain memoriat and arllficiai 
u'ords^ and of shells in lieu of figures ^ the formulx for which refer to the four 
Vakiam Tables (Ihe XXVlth, XXVIIth.XXVIIIth andXLVIlih) puhUshed in 
this collection Sami Nadeii Sashiii, a Kalendar maker residing in Pondicherry* 

I had often read and heard of the singular process by weans of which the common Indian 
Almanac makers computed Eclipses; scoring their qiiantitres with shells, instead of writing 
them in figures; and dispensing with the use of Tables, by means of certain artificial words, 
and syllables ; which recalled the required numbers and Equations to their recollection, and was 
long desirous to olitain a positire proof of the truth of that report, which I always suspected to 
be much exaggerated. After a long search for one of these mechanicaJ computers, a person was 
introduced to me by my venerable frieml Abbe Mottet (one of the Missionaries of the Institution 
de Propaganda Fide In this part of India), and I found the S as hi a thus introduced to me, com¬ 
petent to my object, for (as I wished) he did not understand a word of the theories of Hindu 
Astronomy, but was endowed with a retentife memory, which enabled him to arrange very 
distinctly his operations in his mind, and on the ground. 

This person, whose name was Sami Naden Sashia, computed before me the Lunar Eclipse 
which forms the subject of the present Fragment; and after a due examination of his process,^ 
I concluded (as indeed I had expected) that the artificial words which W'ere supposed to elicit 
results, were only designed as tehicles for finding the arguments of the four Vakiam Tables 
published in this collection, and of some otherinot included therein, without which it would have 
been impossible for him to perform his task. 

With regard to his calculating with shells and counters, (the latter representing zeros) it 
amounts to nothing more than scoring any number of points when playing «at cards with similar 
articles, but on a larger scale. The multiplication and division of numbers, these computers 
abridge by means of particular Tables, generally constructed by themselves, which contain Iho 
number of multiples of the Elements which are likely to be wanted in the operation ; so that in the 
first case, they find the product at once ; and in the second, by help of the nearest quantity to the 
dividends they find the quotients in the adjoining columns, the operations being thus reduced to 
addition and subtraction. 

The foregoing explanation may I believe, dispense me from representing all tlie figures resultinjg 
from the various dh^positions of the shells in the different branches of the Problemj admit of 



my using figures in the more complicatefi part of this computation ; this being necessary to aroid 
confusion in explaining the process; for there is no cancelling on paper, a rule which Ihcy 
cause to vanish by mixing the shells the instant that its results hare been obtaioecl; preserving only 
the latter for future application in a distant part of the ground on which they operate. 

Numerical account of the Sounds* 

1 Ka ; Tha ; Pah ; Ya or Yum ; Kiah ; wia ; Staha ^nnium, 

2 Kha ; Thaha ; Paha ; lira ; Kra ; Ra ; Ri, 

3 Gheu ; Dhcu ; Bheii / la ; Kfa, 

4 Gaha ; Dhaha ; Balia ; Va ; Ve ; Kooa. 

5 Ghank ; Nanh ; Ma or Mun ; Na ; Sa^ 

G Tsha ; Ta ; Tou ; Sh»ih ; Utsha ; Cshe ; Recshe» 

7 Tshaha ; Taha ; Saha ; 

8 Dja ; Deheu ; ha ; hi ; Dheua ; Do^ 

9 Djiha ; Dhaha ; Lhah j Dha, 

O Gnia. Na. Ni. Rno. a. (the last, or zero, being always expressed with a counter.) 

A near approximation to all these sounds is considered as included in the list, and therefore 
renders their articulation very numerous. 

This variety of sounds for the same number was invented for the purpose of avoiding cacophony, 
when using them to express large quantities, wherein the same figure mny be repeated several 
times; and also to give to the collected syllables the resemblance of a rational word. 

"W^hen a regular term is-too sliort to be split into as many syllables as the quantity 

which it expresses contains of digits, then they lengthen it at pleasure and construct by that 
means, a memorial word which answers their purposes. This will be exemplified id the following 
exposition of the Elements of the Vakiam process. 

The Vedam, Ve—do—da—Gnia—na—tou—Staha» 

The Raza Gherica, Ra—za—-Gheu—ri—ca* 

The Kalanilam, Ka—la—ni—la. 

The Devaram, Dheu—va—r«. 

These syllables they expound by inverling their arrangement, beginning with the last, and 
ending with the first; and scoring from the right, thus : 

Staha • —tou ;:J — Na O—Gnia O —. Dha — Do Ij:? — Ve ;• a 

Vedam, or 1600984 days, 

Ka • —Ri •• — Gheu • • • — Za — Ka a Raza Gherica or 12372 days- 

La • • • — Ni O — la • • • -— Ka • a Kalanila or 3031 days. 

Rra •• — Va J • — Deheu J J J ! a Devaram or 248 days. 
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Ais for the Chandra Valdam Dhurmaxmna^ hecause it varies on each day of a Bevaram, iho 
computer retains that Element numerically in his mind ; and the three digits which it contains 
(and can never exceed) recal to his recollection one of. the 24S artificial wordSj which he learnt 
by heart; the sounds of each of which Indicates the Moon’s Equation due to the Druva of (he day 
computed for. Thus^ as will appear presently, (he Chandra Vakiam on the 20th Vyassei (Bengal 
Jyaishld) being 120, the computer says unto himself, X)i-^wia—^va-^Ra—Dja, which invertiog he 
finds in his memory, 

•••! — Ra## — Va S; — wia • — Di J J J J which indicates 8" 21* 18^ 

If it had been for a Vakiam of 101, it would be^ Dja—no—ma—nriium—hi •, and by inyersion 
hi JI5S — nnium s — ma ^ no O.—Dja JJJJ uhich gives 8* 15* 8“, vide Table 

XXVi, . 

!For the Ahurgana arid Soola dina* 

We need not repeat here what was so fully explained in the body of thk worfc on ihe subject of 
these Elements. As the Almanac makers make their .(Bamputations periodically, (he Ahar^ana 
of the preceding year, furnishes them the means of finding that of the Sun for the beginning of 
the succeeding one, which is done by adding 3(1.6“ 15* 31’ 15** thereto. And die absolute dufation 
of each Solar month, such gs given in Table III of this collection, (which they all know by heart) 
enables them to find that for any particular day in (he year, without any formal computation. 

As for the recurrence of the hew Moons, most of them use a Cycle of 10 years, like that of 
Meton ; and with regard to the Eclipses (both Solar and Lunar) 1 believe many of them have 
learnt from the Europeans the use of the Chaldaic period of 223 Lunar months, or 18 y^aVs and 
10 days; and that they venture to compute on a probability that they will fait on tire proper day. 

I suppose that their knowledge of that period is of foreign origin ; for I see it mentioned no where 
in their Astronomy. Certain it is however, that the common Taniul Kaleadar makers, do not 
trouble themselves about the LunUsolar Jhargana^ and that in jtheir computations of Eclipses, 
every thing rests on the Solar one. 

Artiot.k J. 

The computer haying established that a Lunar Eclipse is likely to occur on the 20th day of the 
Solar month Vyassei (Bengal Jyaishta) of the Chacra year Parthiva^ being the 4926th of the 
Caliyug, and th€sl747th since the birth of Salivahatta, calculates his Aharganans above describedi 
and finds it to be 1700313“ V 18* 16% which he expresses thus, with bis shells. 


(♦) Sami Naden acknowledged t«* me, that he hiid learnt hoW to determine Whea au Iklipte wa» possible, 
from Chrhfian MUiionaries i but that there was nothing about it .in his books. 
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und dividing the sum of da)» hj 7, he finds that the last expired day fell on Tuesday^ and the. 
current one on Wednesday j because altho’ they count the remainder after division from Iridny 
as zero^ for the hepnntn^ of the years and months^ tliey reckon Friday as 1, for the intermediate 
days of the month. 

If we want to find the European date of these, Tuesday and Wednesday^ we may hare recourse 
to the methods which were disclosed in the first part of the Key to the Madhyamu maun t 

and Tuesday will be found to fall on the 31st of May (SOth), and Wednesday on the 1st of June 
18S5, (21st Vyassci).. 

Artice^e ?. 

For the Sun^s apparent place* 

The next step to be taken is, to compute the Sun^s apparent place at his rising on the Soota 
dinUy which was explained at full length at page 124 and following, (Key lb the SiddhatiU 
Chandra mana, Part II), and therefora need net be repeated here. I shall only give the abstract 
of the Rule, as follows: 

The Ahargana for the 20th Vyassei,. (besides the sum of days) ^ave a fraction of 

2* 18' 15‘’ 

which retrench from 60 


romatnder 67 4 1 45 

which guddias^ vigiMtat^ &c, are to be added as calas^ vkalas^ &c. to the Sun’s Suura 
degrees. 

To proceed. 

For ike Sun^s Smra place* 

fto On the 20th Vyassei the Sun had moved through oikj complete ^ • 

Sign (that of Mesha) - - - . 10000 

Xak« for Xfi complete days 19 0 0 0 

,, 57 guddifis .57 O 0 

II 41 viguddiaa • • 41 0 

,, 45 paras • 45 

Sun^s Stfttra place at Sun-rise 1 19 67 41 45 

S» To equate which, we have by the Yoghiadi Table (XXVII) for the first 8 days in 
Vyu^'Sei • , - 19 calaa 

Po. 2'* or 16 days - - » 21 

And for 4 days that remain (| of 22) » • II 

Sura 51 


(*) Vide Note at the foot of Table XXVII, part !> Bat then here wc are (o take 19*, and not 20% for 
the 20(b of Vyas*ei j otherviist we would have to subtract 2f 13'. 









19* 41^ 46'* 

^ 60 63 40 
Ty 6 48 6‘ 
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But w© wit^t for 2* IS’* 15’ less SS7); therefor© at we hare for 8 dayf, it h 

V = 2* 45* for 1 day, and 60»: T 45’':; 2*18'' 15 : 6' 20% which retrenching from 61“ give 
the Eftuatiou sought 50^ 53* 40* subtraotivs* ©’a Saura place •. X* 

Equation 

©’s Sputa Crctha sought 1 
Article 3. 

For the Moon^s apparent place^ 

10 We are first to compute tht Moon's Dntva ; which is performed as indicated at page ISa 
and 133 of the second Memoir; it being remembered that the common Kulendar makers perform 
their divisions and multiplications, by the help of Tables of multiplos as stated at page 334 of this 
article^ and the result in the present instance is 1 vedam ; 16 raza gherkas ; 0 catanilam^ 
and 1 devnramy with a remainder of 129, being th© (jhandra Vaktatn Dhurin(wanha}rn»~-‘^\\^ 
four Elements they multiply into the respective Longrtudes, as shewn at page 133^ the products 
being as follows ; 


1 vedam 
1 fi raza ghorlcas 
No calauilam 
X devaram 


Chandra Druva 


7’ r O' 7* 
2 24 50 40 

0 0 0 0 
0 27 44 6 

"lO 24 34 53 


wliich is to be equated by means of that operation which they call Fkala 2Vium Desenixtra^ 
(vide page 134, and Table XLVII.) 

2® It will hare been found that after having divided the Morgana by the four Elements, 
there was a remainder of 129 days, which is the Argument of Table XXyi. Now these figures 
recal to the memory of the computer, the following artificial syllables, 

Di —wia—va—ra—^dja,—which being reversed and expounded 

Ra • • • • Va 

p Wia Di 

produce 8’24“ 18', which isihe first part of the Equation required. 

So For the Equation of the Desentara colas^ we are to refer to Table XLVII, and find that 
those due to the preceding,month, Chaitram (Bengal Vaisatha) are 15% always additive. And 
for the Andra viculas^f i\ie same Table gives u« for Vyassei, iiselj — ,10*. ' 

No\v the odd degrees, tninutes and seconds of the Sun’s apparent place, being 19* (5* 48* 

(present page) multiply the same by ^ ^ X>—10 

you have » 


sc 


llv 8 


which, (as was eiplamed at page 134), are to be subtracted from the Desentara colas^ being the 
second Equation sought. 









r^astly, for the Madhya Gail vkalas^ we are to resort to the Chandra Valdam^ (or hv^nment 
of lable XXVI) 129* Referring to the said Table we find the Moca’s Sptita Gatiy or true 
motion, for that number of days „ « • S26 calas 

But the Sun’s mean motion is * • ‘ ’ 

^ Difference 35 

and as for etch dcvaram (248 days) elicited by the difUien of the Ahargana by the four 
Elements, there is an Equation of 32 tarparies or thirds, and as in the present case there was only 
one dcvarani in the results (page 337), we have zz 1120 tarparies ^ 18^ 40^3 and on 

account of 40^ say 19 vicalas, which is the third Equation required. 

50 With these results we come to the following conclusion. 

Moon’s Druva - ^ t- 

Chandia Phala « « 

Moon’s approximate Longitude 
Desentara calas (page 33S) « 15^ 0' 

Andra vicalas (page 338) - — 3 U 

Equation • 11 49 • 

Madhya Gati vicalas - - *• 

Chandra Sputa Graha, 20th Vyassei 


10’ 

2r 

34' 

53* 

8 

24 

18 

0 


13 

62 

5 S 


+ 

11 

49 

- 

+ 


19 

7 

19 

5 

1 


It is always to be understood that all these additions and subtractions are performed by the 
play of shells, which is very expeditious, but would have become tiresome Si represented ever/ 
time oil paper* 

Article 4. 

For the Argument of the Purnima Tidku 

This article is for finding the instant of opposition, which is always the end of the 15th Tidhi 
In the Lunar month. The operation consists in taking the difference of the Sun and Moon’s 
Longitude, and then by the method indicated at page 137, to find the instant when it occurs after 
that of true Sun rising^ on the particular day referred to, for whidh last article see also page 108. 

These respective Elements the mechanical computer disposes, with his shells^ in the following 
•rder. 

Distance, Longitude. 0*s Longitude. 



• « • 


• • 




• • 


• • • 




• • • • • 


• • • • • 




• w • • 


• • • • 


• • • • 




• • 


• • • 

• '• 



• • 


• • • 






• • • • 





• • 


58. 29* 

S3' 13* 

7 

19 5 1 

Is. 19* 

6' 48* 
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tml pfoce<i*tl?n 2 118 GtboTe he finds that the infant of opppwtion occurred on the SUt 

Vj assei, at 0*^ 30' 0' afUr true Son rising at the place computed for. 

It is not however^ to be believed that the common Almanac makers calculate the true duration 
of the ap-tificlal day and night in the manHcr that was explained in the second section of the 6 th 
article of the^Key to the Siddhanta Chandra*inarm, the problems of which arc far beyond their 
4 poinprehension. They have a Table where the time of the Sun rising and setting for every day 
in the year, is ready computed; which serves them for a great number of years, and to which they 
refer the end of each Tidbit Whefi puable to construct it themselves, they procure one from their 
mure karned colleagues. 

Article 5. 

For (he ajjparent place of ike Moon'^s Node^ catted Rahu. 

Of the theory ef this part of the Problem I could not obtain even the roost general account 5 
and circumstances of a painful nature, have prevented me from investigating it as I intended to 
have done, I give therefore the computation as I received it, with a belief however, that with the 
assistance of the data contained iu this work, there will be no difficulty to demonstrate its several 
propositions. 

!• The Taniol Almanac makers use a constant number, recalled to their memory by the 
«aaaads Cshe--~-tha--..na->*-Goia—>Rno—Reeshe^^^yam, which inverted as usual gives 
Yam—^Reeshe—Rtio—Gnia—na—tha—Cshe 
1 6 0 0 0 <3 0 
this number they subtract from the Ahargina (page SS 6 ) 


(*) 


Hcmainder 


’ They next put down this remainder in two places, 
lo 

109247 


1790313 

160006(5 

100247 


2« 


(vide infra) • . * 10 S3 SO 50 

.109236 2623 10 


S Multiply the 2d by 4 of the Periodical 109247 
i revolution of the Moon, or •• • x ^ 


1793223 


So This product is (0 be divided by another constant number recalled by, 

Dhu—na—Dja—Dhu—tou—pum 

which gives Piim—ton—Dhu—'Dja—»na—Dhu 
1 6 9 8 0 9 


<*) The daily molion of the Moen’a N«de being S' I0» 45« 5*^ «)rS'10' 45^1446 &c. !fwe *oppose ft to 

be »o any point of the Ecliptic at the bcgiBuing of a period of 16000f>6 days, It wlH be precisely 6 Signs behind it, 
at the end ef the same. ' 








( S41 3 

4<i Proceedittg to the saitf division, we have 

169809) imm (10dayi 


The quotient 10 ** 33* 50*' thej put down 

tinder the shelli which marked the lirst time 
199247 * (page 340), and subtracting it from 
the game, thej^ find a remainder of 1992364 
S 6 * 23’' 10 ” (ride supra). 


and this remainder they again divide by a number, recalled by the sounds, Cshe~-~tha—mum 5 

which answers to JVIum'-^tha—Csh^ 

5 6 6 

In order not to confuse his shells, the computer performs that division in two Or three steps, no 

as to bring out round numbers, ns much as he can ; thus 

566) 199236 (350 signs 
1698 
2943 
2830 

Stop here « 1130 

Then arrange the sbells thus - ? 1136* SO** 23^ 10 * 

Multiply by SO •• f •___ ^ 

34093 11 35 0 

Pivide again the degrees by 566) 34093 (60 = 2 signs, whicji add to ^^0 above found. 

SS9j5 

Stop here • i33 

7980 

/idd the minutes of the dividend - 11 

566)7991 (U* 

566 

2331 

2264 

~^67 
> ’X 60 

4020 

Add the seeonds of the dividend 

566) 4055 (7r 
S962 

93 which neglect. 


169809 
^3S 
X 60 , 

) 5707980 (33 guddias 
509427 
"613710 
509127 
104283 

) 6?5d980 (36 viguddias 
509427 
1162710 
101S854 
143856 
X 6Q 

) 86^1360 (50 parai 
8490450 ’ 

"^ 140810 
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Hence m ^ q^uatient of 35S* 0,* 14' 7* of which retrenchiDg the complete retoIutioDf^ 

wehafe -i 4» Q" 14' 7* 

Fi:om 12 signs - n 

Supplement 7 29 45 53 

And add a Bijah of (*) « ^ «_40 0 

Sootu RahUy or true place of 8 0 25 53 ^ 

AB/riCLE 5. 

For the Patum Chandra Puram, or Argument of the MoonU Latitude* 
lo Retrench Rahu’s place from the Moon’s, iticieased by 12 signs* 


Moou’f Sputa Graha, Cp‘'»ge 339) .» - 

7* 

12 

19* 

6' 

1^ 


19 

19 

5 

1 

Soota Rahu 

8 

0 

25 

53 


n 

18 

39 

8 

Take the Bhujah (page 86) 

12 




Argument of Viahipa calas^ or minutes of Latitude 

. 0 

J1 

20 

52 


Table of Vieshipa 
Ptttaca cala. 


gfl >Vith IP refer to th^ Vieshipa Faiaca Table here 
annexed^ you find 

• » » 

For 11 • 51 S2 

proportional parts for 20' 52^ .. 1 37 

Nija Vieshipa calae ^ 53 9 

which keep in reserve.^ 


Article 7. 

For the Chandra Mandala Lihitangula, 

The Chandra Vakiam Dhurmavanhantj which was found to be 129 days (page S38), whei» 
referred (o Table XX VI, shewed that the Moon’s true motion on the said devaram day was 825'. 
Divide the same by « « • 25)826'(33 ^ 

76 

75 

1 

The quotient 33' ^ is called Chandra Mandala 25)60(t 

60 

10 which neglect. 


• 

/ 

H 

1 

4 

43 

2 

9 

26 

3 

14 

8 

4 

18 

51 

5 

23 

32 

0 

28 

14 

7 

3? 

55 

8 

37 

40 

9 

42 

19 

10 

46 

53 

11 

51 

32 

12 

66 

8 

13 

CO 

43 

14 

65 

19 

15 

69 

54 


(») The additi»B of these 40 caL-w in aU couiputiiden# of the |lace ®f the Mooa’ft Node, by the Kaleudar 
makcri, appears to me raaoifesUy empyricali^ 














misr/fy 


( sm ) 





Fat down this quotient in two places, 

lo 


ga 



SY ' 2" 


■33f 

' t* 

Multiply the 1st by 

X 6 

^ Add 

82 

S3 

Halve it - ^ - 

365'”loT 

Halve it .. .. •§ • 

m 

"”37 

Carry it over • - 

82 35 

Mana Yogarda Libita 

57 

48| 


Subtract Ni/a 

Vicshipa calas (vide supra) 

53 

9 


Grahana Libita, 

(Difference) which lay by 

4 

39{ 

(N, B.—Here we 

have two sides of a right angled triangle, viz. the Mana Yogarda 

' Libit 

m -* 

fi7' 48i» 

or 

say 49" 


And the Nfja Vicshipa Gala 
which keep in reserve^) 


63 


Articlk 

For the Csh’shna, or quantity of the Disk eclipsed. 

Having found the difference of the above two Elemeiits to he 4' SO j" ; or say 4' 40^, we ar# 
to divide the same by the Chandra Mandalu Libita^ 33* 2^ (19820 found at page 342, for which 
purpose we are to raise that quantity by repeated multiplications into 60, until the latter may 

divide the former. 4' X 60 + 40^ = 280-^ and 280^ X 60 = 16800''' 

1982) 16800" (8,47 
13856 

9440 which neglect 

7928 &c. * ^ 

and the quotient is the Csh^shnay shewing that 8-60ths of the Moon^s Disk will be eclipsed* 

Article 9« 

For the middle^ beginning and end of the Eclipse,, 

1® Square the Mana Yogarda hibita^ 37' 49" (Tamiil process). 


lo 

20 

30 

4» 

57 

49 

67 

49 

37 

57 

49 

49 

399 

""sis 

613 

lii 

285 

243 

228 

196 

sm 

279S 

279S 

2401 


Divide the 4ih product by 

60) 2401 (40 
1 



Add the quotient to the 3d 

m 

2793 

40 




2833 


Add the 3d » « 

• ■; 

2793 


Divide fay 


60) 5626 (93.4® 



226 




46 


Add the quotient to the 1st 

ft 

8249 


Mana Yogarda Vurga 
the square of 57' 49"* 


S312 46. 












( SH 

S'j Square the JV/ja Vicshipa Cala 53' 9*, 




1®, 

2o 

go ■ 

53 

9 

53 

53 

53 

9 

159 

265 

2809 

477 

777 


Divide the 4th by 

60) 81 (1 
21 w 


4o 
. 9 
9 

81 


477 
I 

478 

Add the second - W 

60) 955 (15' 55* 

356 

55 

Add the quotient to (he 1st - 2809* * 

15 65 

Vicshipa Cala Vurga (*) . mi 55 


5o For the f\Ioola f^urga^ or square of the third side of thp triangle. 

y 3342* 46' 
. 2824 55 


From the Mana Yogarda Furga 
Subtract Vicshipa (Jala Vurga 


Moot a Vurga 


517 51 


4o Find the square root of the Moola Vurga^ (Tamul process.) 

(+) 4 
(*) 6 
Single. 
7 


Dispose the figures whit 
shells thus . - • 

Say 2 k2=i:4 

Place the product under*^ 
6, and over 1 (*) subtract j 
the latter. I 

(x) Place the quotient 80 j 
after division of 100 under j 
117j and subtract -J 


Single. 

5 

4 

1 


n 4 
(t) 4 
Double. 
1 


Subtract 


S 

3 


7 

^ 4 


Of 117 that remain 
di vide 100by 4 O (because 
4 * is placed in the coUmn 
of tenths). 

40)100(2X40=80 
‘20 
Add 17 

Sum 37 (x) 

Say again 2X2= (f) 4 
which place nt top in the 
column above 7,and under 
3 3 7 below, from which sub¬ 

tract. 

Multiply the remainder 33 by 60; and add to the product the 51 odd vicalas, i. e. 33X60+51 

=203P, which divide by 44 expressed at the top- of the Rule (* and +). 

44)2031(40 

1760 

Stop here - 271 

(*) Th« Istsqoarc by the Europcjftu rule is SS42* 46^ 1*, the SJ ^24* 65^ 21*, and the square root of the 
3d 1 $ 22^ 44*^ Jl^» 6)6 diSerence proceedipg from the lliudo rule neglecting the last fractions. 








For die quotot 40 place 4 ($) In tlie column at top betivecn (*) 4 and 1 . —'Sqxtare tbe last 

quotmot 4OX4O*»ia0O, which divide by 60)1600(^5^ 40% and because the fractioti 40 exceeds 

40 

22 (the half of the divisor 44) take 27. 

From the precedingremalnder «» 271 

Subtract these 27 « * 27 

Sum 244 

Which divide again by 44) 214 (5 24 

220 

• “SJ 

and hecanse the remainder exceeds 22 , take 6 whickquotlenf place at top in the colomai 
betw een (f) 4 and 7. 

L?*stly, take the half of 44 (* and f) w'hich amounts to 22 , then the Moolcr Vur^a Mata^ ot 
the square root of the curtate distance, or Muna Yogarda LibUa (page 343 ) is 22 cala.^ 
46 vjcalas^ which lay by (ride note page 344.) 

Article* 10; 

Tor the Grahana Tinooria Padhi, or half the duration of the Bdtpw 
We hare already seen (page S42) that the Moon’s true motion for 129 dayy 
©f a was ^ ^ ^ ^ 826 chlas. 

And the Sun’s true motion on the 20 th Vyassei by Tamul account (^) is • 57 15 
The relatire motlan is therefore •. 7 G 3 45 

or in ricaks w 40125*' 

Now as we are to di vide the Moola Varga Meta 22 ' 46*, by the Sun and Moonk relative 

motion, raise it by repeated multiplication into 60, so that it may be divided by the latter, thaJtis 

22 X 60 + 46 X 60 — 81960. 

Then 46125) 81960 (I guddia 

46125 

^l5S35 

60 

) 2150100 (46 viguddias 
384500 

305100 

276750 

T8356' 

60 

) 17010000 (36 paras 
1S8375 
317250 
276750 

40500 which neglect, 

Und the quotient is the half duration of the Eclipse, viz. 1 * 46* 36\ 


(*) The 8 ub’ 5 true motlen on the 20th Vyassei, hy Table XXYIII,. is 5T I t** 
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Article Ilf 

, . For assismns the time of middle, beginning and end of the Eclipse,, ~ 

It was stated at page 340, that the Purnima Tidhi ended on the 21st of Vyassei at 0« 30' 
after true time of Sun rising. Now by the Tables which gire the duration of the artificial days 
and nights for every day in the year, it appears that the duration of the day is - 31* 35’ 

20 th to 21 st Vyassei. Of the night . 23 25 

28' 25’ mark therefore the true instant after Sun setting when he rises again. But the 
Purnima Tidhi ended (the instant of opposition, page 340) at •. 0' 30’ after «© rise. 

Let it therefore be added to - ... 28_25 

End of Tidhi from preceding Sun tet - 28 bo after O set, 

End,rTidl,i . . . - - - » 55- 0- 

From which retrench Gruhano, TinooTid P(xdftz 345) ^ _ 

27 8 24 

Beginning of Eclipse on the 20th Vyassei after Siui set 27^ 24^ after Sun set the preceding 

evening. 


To the time of beginning 
Add 2 X is 46V 36P 


G. V. 

27 8 

S 33 


p. 

24 

12 


30 41 30 
2S 25 0 


2 16 


But the Sun rose on the 21st at 

therefore the time of end of Eclipse on the 21st after Sun rise Is, 2S 16v 36p. 

Conclusion. 

Hence the Phases, or Caias, of the Eclipse under consideration, are as follows: 

Beginning 20th Vyassei ^ ^ 8v 24p after Sun set. 

Middle 21st do. ^ * 0 SO 0 after Sun rise. 

End do. do. . - 2 16 36 after do. 

Digits eclipsed S.GOths of the Moon’s Disk. 

Article 12. 

The Phases of the Eclipse as computed by the Taniul Formidoi^ compared to the same calculated 
for the Meridian at Madras according to the P^uropean 7nethod* 

We have seen (present page-) that the duration of the night from the 20tU to the 21st Vyassei, 
answering to that of the 31st May and 1st June 1825., 

Indian time. European time. 

^as . ^ 

The half of which is i .14 12f 5 41 







wliicli Indicates that according to th« Hindu account, the Sun rises on the 21st Vji'assei 
5** 41' A. M. (*) 




y; 


n. 

f 

0 Hh 

To (he time of Sun rising » * v 

14 

12 

30 

5 

4i 

^ ■ ■ 

Add that wanting from the end of Purnima Tidhi (page 340) 

30 

0 


12 


Middle of Eclipse 

14 

42 

so 

5 

53 

0 0 

Add and sub, | duration (page 346) jf 

1 

46 

30 


42 

38 24 

Beginning of do. 

12 

55 

54 

5 

10 

21 30 

End of do. 

16 

29 

6 

6 

35 

33 24 


which furnishes the following comparison. 

J^uropeao, Tamul. Differeiico. 



JI, 

t 

II. 

i 


Beginning 

5 

15 

5 

10,35 

4',25 

Middle 

5 

30 

5 

53,00 

23,00 

End 

6 

44 

6 

33,63 

51,63 

Digits •f 

12' 

30"^ 

8' 

28'' 

4' 2* 


ObSERYATIOxV. 

When it is considered how very coarse and undefined as to the place for which the Eclipse is 
computed, the process used by the Tamul mechanical computers undoubtedly is, it is really 
surprising that these results should come no wider from the truth. It is not however, to be 
beUeved that they are always equally successful in their predictions, and that the people who nre 
bound to religious observances when these phocnomena recur, are never disappointed in their 

expectations. I recollect a circumstance which occurred not many years ago, when an EclipsO 

of the Moon had been announced for a certain evening in the Madras Panchangum ; in 
consequence of which crowds of people had resorted to the Beach for performing their ablutions ; 
but no Eclipse appeared; a circumstance which in China might have endangered the mistaken 
Astronomer^slife, but with the gentle Indian, only occasioned a good deal of noise ; and with 
a few, some merriment on his ill proficiency. Tho case I refer to may have proceeded 
from the ignorance of the Sasfra ; but it is certain (and will be readily believed) that even where 
Ihe most skilful Astronomer is employed, no reliance can be placed on those raw predictions 
which are never certain withiri several hours of the time when an Eclipse is to occur. 

It was originally my intention to have added an example of a Solar Eclipse to the foregoing 
one ; but family afflictions, and want of health, have prevented me from further gratifying the 
reader’s curiosity with disclosures of Indian mysteries. 


(*) The Sun rises at Madras on the 1st June at 5h. 30', the difference of the two accounts is therefore 2\ 
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%L 

I shall therefore, take a final leave of the Kala SanhililCf.^ tind trust it to fate w*th allit^ 
niipcrfections; taking this last opportunity for expressing tny gratitude to the Supreme Government 
of India, to those of Madras, Bombay, and Prince of Wales^ Island, for having, whilst the 
edition of *tbis work was in progress, manifested by public acts, their approbation of the author'^s 
hiicntiont^ and perseverance, in a pursuit in which he only engaged from a sincert? aixj 
unaffected desire of paying a tribute of respect, (which he thought might prove acceptable) tq a 
Government in v\hose service he has spent the most active part of his life,. 


THE. END. 
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When looking in the Glossary for the explanation of a term used in the Text, or in 
any other book of Hindu Astronomy^ it may so happen that the orthography has 
been altered in such a manner in the former that it is not to be found exactly where 
it otherwise should be* In such a case the reader will remember that according to 
Sir William Jones* system^ the letter C is generally sounded hard: but should this 
consideration prate insufficient^ he must then look for a wordy the sound of which 
comes nearest to that of the term which he is seeking. 


A GLOSSARY and INDEX 

Of the terms of Hindu Astronomy used in the Kalu Sankalita, and in some other 

books treating of Hindu Astrono7ny, 

The accompanying Glossary is the indirect, though necessary result of the investigation 
which constitutes the subject of this work. As it was not compiled by design, and as the terms 
which appear in its columns were gathered from various books, consulted only with reference 
to ftie task which the Author had undertaken, this Appendix can boast of no real importance 
ms a Collection. But if it be considered ns a Key to the Text, and as an ' exposition of the 
variations in its orthography which were occasioned by the introduction of Sit AVilliam Jones* 
system (now generally followed in M«dras)y it may prove of great assistance tathe reader, not 
only for perusing these Memoirs^ but any other book of Hindu Astronomy; 

If it be considered that six and thirty years hate h^lrdly elapsed since we possessed any sound 
knowledge of the principles of that science ;-^that during the said space of time, it was only 
cultivated by five or six Gentlemcny most of whom were ignorant of the Sanscrit language, and 
who were widely dispersed over the immense territory subject to the British power in India, in 
every part of ■which a variety of idioms are spoken, no one will wonder to find so much dissu 
milarity in the manner of spelling terms which apply to none of tht civil concerns of life, and 
several of which, many of the Natives of India never heard pronounced in the course of their 
lif§ 5 . Nor can it be a matter of surprise if in many instances there remains still doubts in the 
minds of the learned of all countries, on the legitimate signification of certain technical terms, 
expounded by us, in this distant part of the world, when they see in Bengal tjie learned Colonel • 
Dow write Obatar Bah (the name of the fourth Veda), what the Pundits of Madras spell ^ 
Jthara 

The Author has incautiously ventured to affirm in a not^ introduced at the fdol of page 70 of 
the Text, that he has followed the orthography of Sir William Jones, Mr. Davis, and Mr. Scott; 
but he was not then sufiiciently aware that these Gentlemen are far from having followed tlw 
same system 5 nay, that each of them did not in all eases write the same word alike. There is * 
certainly a very sensible difference between the sounds elicited by the orthography of the term, 
of Area Baghabala and Arcabahu phala ; and yet both bear the same signification according to 
the above authorities. 

As for those terms which the Author learnt immedfately from his native instructors, and which ■ 
form a considerable part of this collection, he feels bound to declare that he is totally ignorant of 
the Sanscrit language, and that those technical words which he was the first to expound, were 


(») Vide Dow’s rrmdui.Un, vol. I, dissertation page xxi*.' 




conveyed to hU car, by interpreters either 7'^lagu ot Tamil^ whose pronnnciatioii of foreign 
idioms is known to be very defective. The exact meaning of a word so presented to him, he 
could noteipbund according to the common process of et^molog^ ; he could therefore only 
discover it, cither from the nature of the operation in the course of which it ^was employed, or by 
its affinity to other words in some of the livjng oriental languages: but it was not until the whole 
of this work was actually printed, (hat he succeeded In procuring competent judges, and obtained 
adequate means for correcting his orthography. He trusts therefore, that the frequent variations, 
and seeming inconsislenoics which will ]be noticed in the Text and Glossary, will ijot be ascribed 
to neglect. 

With respeot to the principal article, namely, the signification of the terms, the Aathor declares 
that he has not introduced a single exposition which did not come right home to his compreheosioHj 
‘ cither as to sense or application ; and tl;at Jie.has borrowed qone but from authentic, and approved 
authorities. 

Jn some few cases the Author and the P«m?jVr who,in he,-consulted, eould not come to an 
understanding cither as to the existence, or signifleation of a particular term; generally he relio- 
quishedtho dubious expression when it was of little importance,; but when be had cause to be 
satisfied that his sense of it was well estabUshed, he thought ithis duty to, persist, and insert it in 
his catalogue,; but then the contested term is indicated by an asterisk. 

In the arrangement of the articles it was.found sometimes indispensable to follow the aljection- 
tible orthography in the leading column, because a different course would have . perplexed too 
much the references,; particularly in the,use of, the letter C, ,which.(according to the system of 
Si^ William Jones) supersedes in all cases the, sometimes, more appropriate K. .For who would 
look for an explanation of the term.Kendra in the right column, if (notwithstanding all warnings) 
it were announced to the eye by the word Cendra the true spelling has always been observ. 

ed in the Gloss, although it be not at all unlikely that the wrong orthography, more readily than 
the regAt one, would recal the term under,consideration, to the recollection of a IclugU) ot 

Tamil Satiri. 
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A GLOSSARY and INDEX, S(c. 


(N. B.-The Arabic figures refer to the pages of the Text, aod tl.e Romar> to those of the Preface and Chrono, 
logical Tables, being distinguished hy Pr. and Chr. Table prefixed to each.—The Letter C is to be pro. 
tfounced hard in all cases.) 

A 

ABIIIJIT, The extraordinary Nacshatra, or Lunar mansion. When Astronomers, or Astrologers, 

haxe occasion for this, they insert it between the 21st and 22d Naeshatras, in wbicl case they 
take 3' 20' from Utlara J'shadha, and 1* 40' from S’ravun'a / thus making it consist of 6’. It 
is chiefly used for Astrological purposes. Vide p. 300.-Abhijit, as a Voga (or leading Star of 
a Lunar mansion) is the same as a. Lyras. Vide p. 73, 74. 

A'CAS'A, A ^he Sky, or Firmament. 

ACSHA,*(e)tSx)~Terre 5 trial Latitude.-Jesfia-anso, and Aesha Magas. Degreesof.-vfesfio Carna-, Hypo- 
thenuse; but in its Astronomical sense, means what Europeans call the Argument of the Laii. 
tilde, as well as Patana Cindra. Vide from p. 94 to 96, and Tab. XXXIII, p. 44 of (he Tables. 

ADIGAB, ^//.tco.-When this word is pre¬ 

fixed to the name or numeral of a Lniil.solar year, it implies that it is embolismic, or of 13 
Lunar months. Thus Athica Sammtsara means an intercalated year. Vide p. 71.-When to 
the name of a month, it indicates an intercalary one. Hence Athica masa means an intercalated 
month. Vide p. 71, 72.—And lastly, to the name of a Lunar day or TilM^ that it is repeated 
s,n two consecutive days in the Kalendar. Vide p. 72 j also p. 65, 67, 68, 142, and Tabh. 

XXIX. 

A'DITYA, (« eiSS)-An epithet given to the Sun ; meaning the Mtraclor.-Such a designation given by the 
Indians to that great luminary, may give rise to conjectures and speculations in the mind of th« 
natural Philosopher, 

AGASTYA, (©K f&Sl-The Star 

AGNISAYARNI,70•^^*-56»^■>-Oneof the 1 4 Patriarchs who preside successively over the 14 Man. 
wanfaras of the Calpa, Vide p. 311. 

AGRA, (e5J^)-A«pm«a.. VU.p. »l. ‘"P®"*' 

Vide p. 102. ^ 

AGRAHA'YANI, (e 5 ^ 5 ^d&)e?)-(written Agrahayan in the Text)-A new name given to the Solar month 
Margds'iras, when the latter was made to commence the year.— This event w supposed by some 
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to hare occurred C98 years before Chrisfc; when, according to the same authontles, the Ji/anans0 
was accounted to be S'* 40'. Vide p. 5, 245, and article Ayanansa, 

AIIA‘'RGANA, (<S^Kr-r^)--The nuraber of days from agiven Epoch, to the time for which a computatioa 

is made. Vide Pr. p. vii; Text, 8, 0, 53, 171, 23<J, 241,33d, and Table XL!_N. B. The term 

Ahdrgana^ is not used to express the number of days expired since the epoch of the creation. 
(See Strostidi Digona). 

ATIASj, (65:^5-^^)—The length of the artificial day. Vide p. 313, 318. 

ALIPALA, l*60th part of a Caita'^cala, Vide p. 6, 

, AMA'VA'S YA, (Os5j^-sr»^5)~The conjunction of the Sun and Moon, also called Arcinda.Sangam* (writ. 

ten in the Text Jrca.lndu)—Ama, and Dar$a Tithi, are other names gi ren to (he.I,unar da^;, 

. on which the conjunction occurs; which in the Kalendar is always reckoned (he 30th of the 
Lunar month. Vide p. 68, 70, TUhi, the Innar day of the Moon’s change* 

Vide p. 78, 108. 

AMIIITA, The water of immortality, obtained by the charning of the ocean, and the occasion of 

the war between the Shiras^ and Aslurds, in which the gods took a part. This indicates the 
occurrence of the first Solar Eclipse on Indian record. Alodern Europeapi cpm^nentators conjec¬ 
ture that it fell on the 25th October in the year 945 before Christ. 

AJVALA, (0S'e)'-~The name of the 50 th year of Jupi(er^$. cycle of 60 year*. Vide I Chr. T^ble. 

A'NANDA, (tJ55^02$) — The name of the 48th year ®f the same cycl®. Yide do. 

ANANTA, ; Eternity^ Time/ — also, the King of the Serpents. 

ANANTA S’AYANA, —Travaiicore. Vide Table XXXill, p. 44 of Tables. 

ANGA'RACA, ^ if One of the names of the Planet Mars. 

A'NGIUA, (050*^15")-—The eth year of the cycle of 60 years. Vide I Chr. Table. 

ANGOLA’, (?50JO^) — A digit, or 1-I2th part of any dimension; subdivided into 60 vj/an laf. Vide p. 
92, 94.**—L/5// angtila, digits obscured in an Eclipse. Vide p. 342. 

AN’SA, (55o?0—Degrees (Vide Bhaga), Also the numerator of a fraction, 

ANURA'DIl'A, (©o5Cj^'Cn'^)>--The 17th Lifnar mansion. Vide p. 71. 

ANTARA, (5f)0^ 5f3-**>(written Andra in the Text)—An intermediate space, a diflerence in computations,—. 
Antara viculas^ surplus seconds. Vide p. I3l and Table XLVII, p. 63 of the Tables. 

ANTERA, (55oS 2>')-—East— Vraihama^ Madh/ja^ Amtera. Firsi^ meartf last. Vide p. 103 referring to 
the Chara cumda» 

A'RAMBHA, CfcJS^O^) — Beginning. 

AECA, (Si S'r") — One of the names of the Sun. 

A|lCABA'IiUFHAEA'SAN;^CARA, some Msf. Arcahhagabala(md * 
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wrUten in tbe Text, Afcahahooia and arc which a Planet describes \ 

during that part of the equation of time, which arises from the inequality of the Sun’s motion ir| ^ 

his orbit: being an equation to which all the Planets are subject, but the motion of which it 

differently affects. Vide p. 87, 88, 18t, 185, 190, and Table XXVII, part 2, p. 35 of the 

Tables. 

ARC^ENDU SANGAMA, A>)---The instant of true conjunction of the Sun and Moon. 

Vide p. 70, 

AR'DHA, (65$?^)—The half .—Dtna ardkci; half the day : Ratri arda; half the night. Vide p. 106. 
AR'DllA, —The 6th Lunar mansion. Vide p, 74. ‘ ^ 

ARPESI, The 7th month of the Solar year, Tamil deuominatioD, answering to the Hindu montl^ 

Cariiga during M'hich the Sun is in the Sign Tula £i:. Vide p. 5, and Table III, p..3 of the Tables. 
A'RYABIIATTA, (^?5)^^&>)—A celebrated Hindu Astronomer who flourished in the 4423d year of the Cult 

G C'li' 

^ug, answering to A. D. 1322., He left sereral Mathematical tracts, some particularly relating 
to the properties of the Circle- 

All YA^SIDDH A NT A, (C?'CP^ —A treatise of Astronomy, composed by A'lya hhatta^ of which 

there is a spurious oue. There is some variation in the copies of this work preserred in Bengal 
and in the Carnatic, the former making the Solar year 365 d 15<1 3lp 17c 6®, the latter 365«l 15g 
31v 15p ; and the Lunar Synodical month, the former 29d S^Ig 5()^ 6p 75,84, &c. and the latter 
29*1 315 50v 5P 40s,21, &c.—N. B. The copy used in this work is that of the Carnatic, Vide 
p. 7, 66, il8, 199, 203, 239, and Tables XLVIII and XLIX, p. 63 and 64 of the Tables. 
ARUNA, —The dawn, or Aurora^ mythologically the Charioteer of the Sun. 

A'SIlA'b’HA, —Turva the 20th, and Uttara the 21st Lunar mansions. Vide p. 74.—The 4(h Lunar 

month. Vide p. 69. 

A'SIIA'DTIA, —The 3d Solar month, Hindu denomination, when the Sun is in the Sign Af/d’Awna H, 

answering to the Tamil month AudL Vide p. 5, and Table JII, p. 3 of tbe Tablei. 

AS’LE^SHA, —The 9th Lunar mansion. Vide p. 74. 

ASTA, ok ASHTA, —Eight.— die* The 8 points of the compass, including the cardinal ones.—.. 

Cs),. • 

N. B. This word is wrongly interpreted at page 92, where the Asta Dikas are stated to be (he 
4 intermediate divisions of the compass. 

ASTAMI, OR AS21TAMI, 550)-—The 8th Lunar day of the Paesha or demi.lunar month. Vide p, 70. 

AS’URA' DHRUVA, The South Pole. " 

ASURAS, —Its inhabitants, opposed to the Suras, those of the North P*le. 

A'S’WiNA, oST)"—The 6th Solar Hindu month, when the Sun is in the Sign Canya tJJ, answering to the^ 

Tamil montli Paratasi* Vide p, 6, and Table HI, p. 3 of the Tables# 
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AS’\VI?JI, 5))~Ttie fir*t L«n»r mansjon. Vide p. 74. 

ATHARAVANA' on ATHA*RA VEDA, (^,>5 fT^ E^)—The fourth of the inspired Vedas. This book com. 
prehends the whole science of Theology, Metaphysics and Philosophy. 

ATCHU, A term used by Father Beschi after the Southern Astronomers, to signify an Epoch. 

ATIGAND’A, lg5)9?fodS)— The. Toga Star of the Cth Eunor mansion, perhaps the 133d of Taurus, but very 
uncertain. Vide p,''T4. 

»/ 

AVANTr, ( 65^0 0)—Supposed to be the ancient najne of,Vjanl pr Oogeiti. Vide p. :9a 

AVATA^llA, (©sSTT® S’) —Descents of the Deity in various shapes, and under, tjarious names, of which Ramtt^ 
and Crishna are the most remarkable. Vide p. 311, 

AUDI, Solar month, Tamil denomination, answering to the Hindu Srdvandj vihen the Sun Is 

in the Sign Cwrcdia 25. Vide p. 5, and Table III, p. *3 of the Fables. 

A^UNI, (05S)—The, 3 d Solar montji, Tamil denomination, answ^ering to the Hindu J'ihar, when the Sun is in 

the Sign MuPkitna H. Vide p. 5, and Table III. 

AVA'MATIA, (gf) qS &J-» _A term used in the.Kalendar for expressing an expunged TtVAi, or Lunar 

day. .Vide p, 7^/319. 

AVANI, (g5^r5)—The 5th Solar month, Tamil denomination, answering to the Hindu Bhddra^ when the Sun 
is in the Sign Sinha SI* Vide p. 5, and Table HI. 

AYANA', (gJafiOcS’)' _ A name applied to the Equinoctial, and Solstitial points .—Meska Aj/ana ; Tula A^ma, 

. the Vernal .nnd Autumnal Equinoxes.--and DaeshinUi A^aud ; the Northern and 
Southern Solstices.— Bhag^s, (vide Ayahans»a)-^^^flnd Cdla ; the time from an Equinox 
to the ensuing one. Vide p, 4, 7<5j 77y 308. 

AYANA^NS’A, <^0 between the Vernal Equinoctial point, and the beginning of the 

Solar Sydereal (or (ixed) Zodiac (or the first point in the Solar Sign Mesha r), being one of tho 
most important elements of Hindu Astronomy, as it refers the Sydereal, to the Tropical Zodiac. 
<Vide CrantimPataMatURishis), Vide also Pr. p. x, Text p. 19, 76, 84, 183, 246, 247, and 
Tables XXXV and XXXVI, p. 46 and 47 of the Tables. 

(f5 SSXi )—The Yoga Star of the 3d Lunar mansion, Vide p. 74. 




BAD^ABA'NALA, (eaCS^S^J^O)—A name sometimes applied to the South Pole. 

BAHUDANYA, The 12th year of Jupiter’s cycle. Vide Chr. Table T. 

^''wBA'LADITYACALU, (Sr®fr»B*^^8'eo)---(8pelt in the Text Bulla dutty callu)—A Telugu Astronomer wh« 
wrote io the 4558th year of the'Cali yng. Vide p, 9. 
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BALAHAMAjj Stli Incarnation of Vishnu as a CsheirtijU^ the aniilrersary of vrhich is 

noticed in the Kalendar. Vide p. 311. 

BALAVAj C23~®e)o5)—The second Carana. Vide p. 75. 

BAVA‘, (gi o5) — ^Thl^j first Cutrana, Vide p. 75,—Also the name of the 8th year of the cycle of Jupiter. Vide 
I Chr. Table, 

BHAGAII, §)—An arc equal to the U360th part of the circumference of a Circle ; or one degree, Vido ^ 

p, 77,^BhagamAntiban.day or Jpavichaj an infinite series. Videp. 93. 

BIIAGAN^Aj £9) — The circumference of a Circle.—Independently of Astronomical purposes^ the Indians 

frequently divide the circumference of the Circle into 12 Ras^is or Signs, subdivided sexagcsl* 
mally into Bhagas, Calas^ Vkalds^ See, i.e. degrees, mUiutes, seconds, videp, 83, — Bhagan^a 
means also a revolution. 

BIIAJ^RAPADA, «j2S )—Purva the 25tb, and Uitara the 2t5th Lunar mansions; vide page 74.—The 

same word, or merely Bhddrx^ is the name of the 5th Solar liindu month, answering to the Tamil 
jiuvaniy when the Sun is in the Sign Sinha Vide p. 3 and Table III, also p, 232. 

BIIAGAVATA, (JJT^XoS^)—An historical book, reckoned authentic. 

BIIANCJ, — A name or epithet of the Sun,-^Bhanu fJuspuUia Chandra mana^ or properly Barhuspatya 

mana, Vido Mana^ also p. 148. 

BlIARAXT, (ip'r?)—The second Lunar mansion. Vide p. 74, 

BB.VSCAllA, A'CHA'RYA. — An Indian Astronomer who wrote a commentary on the, 

Ary a Siddhanta. He is stated in Hindu books, to have flourished in the 4252d year of the Cali 
yug (A. JF), 1160)^ but:U.L,4nown that he was posterior to A'rya bhatth who wrote his treatise 
inA. D. 1322. 

BIIAUCIIYA, Gne of the 14 patriarchs who are supposed to preside successively over the 14 

Manwantarus of the Culpa. Vide p. 311. 

BIIAUMA, (',^a5o) — One of the names of the Planet Mar^s^ 

BHlUGU, tA name of the Planet Venus, 

BJlCr, (pjno)—Seems to imply the middle place.—H/*« chacra^ .>vhen applied to the Celestial Sphere, means the 
Equinoctial line , —Bhu car/m, the Radius of the,Eq.vator,—/i/iw par/JAi, the same as Bhu 
chacra, 

BHUDRA, or VUSTI, (p' The 7th ordinary Carana, Vide p. 75. 

BIIUJA, (pb 8 c 5 )-ls an astronomical argument, peculiar to Hindu astronomy;-it is to he considered as 
follows: 1« 4f the arc exceeds 3 Signs—subtract from 6‘Signs. 2»* If it exceeds 6Signs— 
subtract ,0 Signs therefrom. 3o If it exceeds 9 Signs—subtract Xrom Signs .vide p. 85, 85, 

114.— Bhtfjajya; the sine of the 

BIIII'MI, The Terrestrial Globe, supposed to be in the center of the universe.—-RAtfwe suvana; 
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proper, natural to the sdvana ilina\ a natural day. Vide p, 5, 78, 79, 101, 105, 

239. 

BFJA, (Sai)—(sometimes Vritten Beejah in the Text).—An equation or correction. Vide p. 38, 84, 199. 

BORNA COIT, The third imaginary city, supposed to lie under the Equator at 90" from 

Lanca, Vide p. 9. 

BRAHMA, "6 ^ )—The first person of the Hindu triad, and the Creator of the world: no direct worship is 

addressed to Brahma ^ and no temples are dedicated to him. 

BRAHMA A'CHA'RYA BRAHMA GUPTA, ( (!5"^>--8upposccl by some to he one and the same 

Astronomer, and the inrenlor of the system disclosed in the Sdri/a Siddhdnta —by others to be 
two distinct commentators of that Sastra^ 

BRAHMA SA^VARNI, of the 14 Patriarchs who are supposed to preside succes- 

siTely over the 14 Manwaniarat of the Calpa, Vide p. 311. 

BRAHMA SIDDH^'NTA, second of the authentic Sastrai, 

BRAHMA^NDA’, ( The mundane egg, created by Brahma —also the visible sky, which is supposed 

to be the shell of this egg. 

BRA'IIMYA, (written Brahman in the Text)—'The Yo^a Star of the SSth Lunar mansion, 

u Pc^asi, Vide p. 74. 

BRISYA, (^25q50| oDoSj)— called Yisku in the Carnatic—The 15th year of tlic cycle of Jupiter. Vide I 
Chr. Table. 

BRITASTA'N, —Mentioned in (he Brahmdnd*a Pw/war, as the place of religious duty, is supposed 

by some, to be the Island of Great Britain, ft isalso called Szoita or the White Island— 
Suvarnd dwip^ or the Golden Island, is conjectured to be Ireland. The British Islands are (it 
is pretended) sometimes called Chandra dwip ; and likewise Trkalas^a^ or the Island with three 
Peaks, viz. Rajdiacut&y At/aciiia\ and Suvarna cuta\ 

BUDIIA, —One of the names of Mercury—also a godhead, the founder of a religious sect, which ia 

followed in difierent parts of India, and In all China. The epoch of the institution of Budhd*t 
religjion is referred to the year 540 before Christ. According to Hindu Mythologers, he was the 
son of Soma (the Moon) and the head of a dynasty, called on that account, the Lunar line of 
Princes, He flourished in the beginning of the Treta yug. Modern commentators place his 
birth in the year 1424 before Christ.— Budha^vara ; Wednesday, Vide p. 0. 


CACSHA, (yeSx)—‘The orbit of a Planet, or the circle which ancient Astronomers called the Deferent,* forth© 
Caesha carries Epicycles, {Paridhis)Vike the Deferent. This term is alluded to at p» 84 and 85 
of the Text, and 247, lid Appendix, 
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CAL’A', arc of one minute of a degree : also (he Phases of the Moon, of which the Illudus count 

16,—Mah&.Cala; the conjunction or opposition of the Sun and Moon; tide p. 77.—Lagna 
Calii. Vide p. 102. 

CA^LA'NILAM, ( ST'^cr^SOO)—One of the elements of the Vacyam (spelt Vaklara in the Text) process; 
and containing 3031 days. 

CA’LAYtrCTI, )—The 52d year of the cycle of Jupiter. See I Chr. Table. 

CALfj orCALCIj )—The 10th Incarnation of Vishnu in the shape of a Horse >rith a hitman head; 

• tide p. 311.—Its annirersary noticed in the Kalendar, 

OALI-YUG, Cff’0dfibo5C}^The fourth of the periods contained in a Mabayug. The iron age—consisting of 
432000 Solar Sydereal years. Its epoch, i. e. that of its beginning, ascends to 3102 years 
before the Christian/Era. Vide Grita yug,. also p.-7, 8^ 77, 222, 228, 293, 302, Table LI, 
p. 68, and I and II Chr. Tables. 

CALPA, literaUy Form.—The grand period of general conjunctiem. It consists of 4320000000 Solar 

Sydereal years; being the sum of 14 Manwantaras, with a Sandhi^ or twilight of 1728000 Solar 
years; vide Wanzaantara ; also p. 77,-^ulpa dina^ the day on which the began, or its 
anniversary, which is noticed in the Kalendar. Vide p. 319. 

CANYA, (S’5r^)--.Th€ Hindu Solar Sign Virgo Vide p. 5, and Table IIL 

CAHCA’TACA', (8”’^r*dD5')—(spelt in the Text C«rca/a)-—The Solar Sign C«/ 2 ccr 23’. Vide same pages ajs* 

above, 

CARANA, (S' if £0)—(spelt in the Text Ci/r«a)*—An astrological element importing the time during which tha 

Moon’s motion from the Sun amounts to 6*: there being 2 in one Tiihi, _The Aloon’s 

synodical revolution is divided into 11 7 of which are and moveable, called 

CAf/rcr; and 4 extraordinary and fixed, called Sthirra-^{\io time when the successive CarantiJ^ 
end, is inserted in the Ephemerides. Vide p. 73, 75, 79, 307. 

CARNA, (S'jr-)—The hypothenuse of a right angled Triangle —Chala carna Chiia carna in th^ 

Text) the true distance of a Planet from the Earth, in contradistinction of its mean distance, 
represented by the Radius of the Deferent; When this term is so understood, the Sudh^a co/f, 
and Bhujajpa^ form the dther two sides of a right angled Triangle ; vide Bhii carnay also p. 96^ 
98 .—Carna mhrgdm; a straight, or perpendicular line: also a ray of the Sun, 

CA^RTICAY, or CARTIGA, ('g^Qp-'S')—The 7th Hindu Solar month, when the Sun is in the Sign TuXa rO:, 
answering to the Tamil Jrpesi ,—In the Southern parts of the Peninsula the Tamil month which 
is called Cartiga^ is the 8th of the Solar year : care must therefore be taken not to confound 
these Cdriicays. In the Text the Southern name is invariably given to the 8th Tamil Solar 
month—Lastly, Cdrlicay is also the 8th Lunar mouth of the Luni.solar year# Vide p. 5, 69, 
iind Table IIL 

i 
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CA'SIj )~-Benarrs 5 n city wMdi according to Hindu Geography IWs in %T 35' of Latitude and 4* 37' 

L.. of Lanca. A^iJe Table XXXI IT. 

CASTA’CzVLA', tj~o)>-n-A division of time equal to the l-SCOOth part of a Viculd, Vide p. 3, 77* 

C3 

CAULA VAj (1^0^)—The 3d ordinary Carami. Vide p.‘75. 

CHACRA, _A Wheel; a Circle; a Cycle of years; a weapon of a circular form often placed in (he hands 

of the gods .—lldsi chacra^ the Zodiac, cliacra^ the cycle of 60 years— Nac» 
shalra chacray the sphere of the fixed Stars .—Prac chacra, an epicycle on which ihe degrees 
of processional variation are counted. Tide p. 5, 84, 85, l47j 200, 275. * 

(JJIAPAMj (•CS'^6 o)—-An elegient of Spherical Trigonometry used for finding the Sun’s altitude at a given instant;, 

^Tide p. 99. 

CHATUSHPA'DAjQn CIlADESPADA,(^&35s^^e6')^^^^ being the ad extraordinary. Vide p, 75. 

CHANDRA, (‘djo —The most common name of the Moon.—\;hVs Mac/%u«ia Grahay vide p, 83; Do. Sphiita 
■Do, 88; I)’s Mcidhyama Gniiy 89, \ '6\ \ Do, Sphutn Do, 89; for V halciy i2S, and lab. 

XIII, XXV, XXVI; D’S vide p. 5, 57,.244, ^.ndTIXhr. Me.^Chandra pan. 

€han§Uy the Liini.solar Kaleiidar. .Tide p. 307, 318 to 322, 

CIIA'IIA CANDA, ouCUMDA, 

_Ascensional difference,—N. BrWhen -the words Prathamay Madhya, and are preffxed 

to this term, it means the ascensional difference fori, 11 or ill Signs of .the Tropical Ecliptic-; 

vide p. 103._ Charadala; an element required for computing the two Pishuvas^-dud the Fushii ; 

Vide p, 84._ CharajyUy the Sine of the ascensional differqnce ; vide p, 99,—.C7u/rr/, (he 25tli 

year of Jupiter's cycle. Tide I Chr. Table, 

QUARA, ( 75 Ji 5 '>~.-TheTth and Qr^imary,Cam^a5\Uien iiarn.^d collectively, (spelt the Vide p. 75, 

CIIAIIUM, (•cr®?5'o)—VidePd^/uc/m^^^ 

CIIALA CARNA, £^r")—^(Written Gkila carnaAn ihe Text)-t<“Vide This term means (he (rue 

distance of a Planet from the Earth, in contradistinction to its mean distance, or the Radius of the 
Cacslidy or Defcrcrit. Vide p. 186, 180, and (he Tables fronv XLI to XIT* 

(JHATURDASr, The 14th day of the Lunar Paesha. Vide p. 70. 

CIIATURTHA P-IIALA, (iXeSO^r^)—The second inequality or equation of a Planet,, answering to (he 
annual Parallax of a superior Planet and the elongation of an inferior one, 

GH'HA'YA', (•5r^d6a^)---(wrrtten Chyn in the Text, and spelt in a variety of ways in European books which 
treat of Hindu astronomy; sometimes Chdya) —Shadow.—Under this term we have a variety 
of elements which are multiplied by mistake in consequence of Europeans varying their 
manner of writing oriental words.-^Fkhuva ch'hulya'y theShadow of a Gnomon, when the Sun is in 
the Equinoctial points .—Madhyama ch'ha'ya*, the midday Shadow of the same at any other time of 
the year .—Sama mandala ch'ha'ya*, the midday Shadow of the same when the Sun is East or West 
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^ of the Gnomon ; Tide p. 84, 91, 94, ISO, 189.— Ch'li(tya suia ;• one of the nimes of Saturn, 
meaning Born from Darkness, 

CHITRA, GHAITRA, anb CHAITRAM,(^5 ^ ^ The 1st month of the Tamil Solar year, (alAvays spelt 

ChaitramhyV, Beschi, and in the Text) answering to the Hindu Faisac'hUy when the Sun is in the 
Sign Mesha TT.—But this name is that of the last month of the Hindu Solar year used every, whero 
(excepting in the land of Tamil,) when the Sun is in the Sign Min K, answering to the Tamil 
Pungoni: a circumstance which must bo carefully attended to ; vide p. 5, and Table HI.—Lastly, 

^ Chaitra is the name of the 1st month of the Lunusolar year which begins on the new Moon 

preceding the Sun’s entrance in the Sign Mesha Y? ; vide p. 69.^N. B. This variety of 
significations of the same term or rather of terms so nearly resembling each other, requires’the 
greatest attention, when adverting to dates, and reading books written in different countries. 

GHITRABTIANU, -Q ^ — The IGth year of the cycle of Jupiter, Vide I Chr* Table, 

CHOUTf, (tST^®)—T he 4th day of the Lunar Pnesha or demi.Iunar month. Vide p. 70; 

CI'LACA, (s ^ to be pronounced hard) — The 4^d year of the cycle of Jupiter, Vide I Chr. Table. 

CIMASTUGHNA, or RHIMUSTOCUNA, o)—(the C to be pronounced. hard)— The IJth and 

extraordinary Carana, Vide p. 75, 318,. 

COT’X, (§^ — The complement of an. arc to 90** ; also one of the sides of a right angled triangle .— Suddft 
cotv; the sine,.— Cotijya^ the cosine of an angle in such a triangle. 

CRADI OR CRODUr, ( $) — The 38th year of Jupiter^s cycle. Vide Chr. Table I. 

CR*AMAJYA, ( ^ ^33^) —The sine of a Planet’s declination-— Paramap6ma^cramajya^ the. sine of its great¬ 
est declination, (written Paramapam the Text), Vide p. 92, 

CRA'NTAM, — (in the Text Cranium ),—An astrological element, explained at p. 308. Vide 

also p,. 76 and Kalendarw 

CRA'NTI, C^^^3^oS)-~literalIy,_.4^C5W£//«^, ^astronomically, ; vide p. 5, 84._ 

Cranti bha^asy the declination of a point of the Ecliptic ; vide p. 91, 07,^Crdnti caeshtty or 

mandalUy the Ecliptic ; vide p. 91.— Cranti jyoy the siue of the declination ; vide p. 105 _ 

Cranti paftf, literally the Nodes- of the Ecliptic, or the Equinoctial points _ Cranti Pata.Gdtiy 

literally the motion of the Nodes of the Ecliptic, but more precisely what' Europeans call pre- 
cesslonal variation. Vide p. 86, 247, and refers (o the whole of Appendix If: 

GRISHNAj — One of tho or descents of Vishnu; supposed to- have lived at the time 'when 

YudhisMhira flourished,.but whose epoch, according to Mr. Bentley, descends to A. D. COO. 

As PzV/iWM'is a personification of time, so is his identical incarnate being. _ As a hero, Gm/i. 

feats are recorded in the Mdhdbhdratay a celebrated poem describing a fictitious war — The 
anniversary of this incarnation is noticed in the Kalendar. Vide p. 311. 

GRfSHNA PACSHA, —The latter, or dark half of the Lunar monlh 5 o\%o Bahula puesheu. 

Vide p. 68, 314, 320., 
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CRITA YUGj 

CRITICA 5 Os')—The 3d Lunar mansion. Vide p. 74* 

CRO'DIIANA, ( —The 5Sihyear of Jupiter^s cycle. Vide Chr. Table I, 

CSIIAIA, i^oSSy^To 

teancj to xeuste^ to decline, 

CSIIAiA^ (iSxoSi))--~I)erived from Cshai, — Cshayaiithi^ tLti expunged Jjun^r day,a masa. Do, Lunar 

month .—Cshaya samvatsarayK Luni-solar year with two intercalary and one expunged months.__ 

Cskaya Varahaspati mana^ a year expunged out of Jupiier^s cycle of 60 years. Vide p. 64, 
^ 68 , 71, 72, 78, 79, 137, 142, 206, 209, 301, and Ifd Chr. Table. 

CSHE'PA, ( —A constant number to be added in certain computations to fit a particular epoch ; in con¬ 

tradistinction of Sbdhya which is to be subtracted. Vide Pr. p. xi, Text p. 64, 203, 239, 

^CSIIE'SIINA, CJcIx —The part of the Moon's disc obscured in an Eclipse, Vide p. 343 . 

CSIIE'TRA GANI rA,( )—Geometry ,—-^Cshttra Dersu, A treatise of, 

CSIJITIJA, (CACSilA),—.aj, g'(^)—The horizon,— Cshilijya^ the sine of an arc referred to the 
horizon, used for finding the ascensional diflerence. Vide p, 91, 98, 105, 

CSIIYA, ((J^d50)~>Thc 60th year of Jupiier>s cycle. Vide Chr. Table I. 

CUJA, One of the names of the Planet Man, 

CUMITHA, (&o?;Y)—'I'he Hindu Solar Sign Aquarius Vide p. 5 and Table III, 

CUAIE'RU, —The Southern hemisphere, or Pole—a fabulous region where Yama presides over the 

A*suras at d Daifras. (Vide Sumeru), 

CU'llMA, The 2 cl Incarnation of Fishni in the shape of a Torioisa. Vide p. 31.1, 

D 

DACbllA SA VAUNT, (^SS)—One of {he 14 Patriarebs who presidesuccessi'vely over the 14 3Tan* 
zcmlaras o( the Calpa, Vide p. 311. ‘ 

DACSHTN’A,'(^C§>. £^)—The South point of the compass. 

DAITYA‘S, {'^6^)^Tide Jsunk- 

DANDA^ (GHATICA),—(C 6 o<JS)—T he UGOtb part of a day, so csllled in the mode of dividing time called 
Maria, Vide p. 6 , 77. 

DARSA'NA, (2S 9fF~cJ)-r.Intuitioti .—Ananta darsma^ infinite knowledge. 

DE S’A, country or vegion^-^Niraesha deVo, the Equatorial parts of like Earth, 

DESA^l^j —The 10 th Lunar day of the Paesha, Vide p. 70. 

r» 

DESANTARA, ( JJ)—.The distance of any two meridians, or the surface of the Earth ; or what Euro¬ 

peans call Longitude ,—Also the difiference of Longitude, or allowance made fora Planet’s proper 
motion, between the time of its being upon the first meridian, and its. coming to that of a given 
place. But this is not to be underslood-in the same sense as vrhat Europeans call the Longitude 
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cf a Planet. Vide Sayana^ also p. 95, 107, 109, ISO, 131, 131, 135, 338, and Tables XXXIIT, 
XXXIV and XLVII. 

DE'VARAM, —An flement of the Foc^am process containing 248 natural days. Vide p. 121, 132, 

133, 335, and Table XXVI. 

DE'VATA'S, 1F'’§)—Benign spirits gorerned by indra, properly the inhabitants of the North Pole'; for 

the BSvafditite said to hsTe day, when the Daity&s hare the night, and rice Tersa. Vide Siirdt, 
DE'VI, { CHob ) — A term used in the Kalendar to signify day time. Thus Tydjyd Deri (wrongly spelt Thyiyum 
“ in the Text) means that the Tyajya occurred at day time. Vide p. 75, and Appendix IV. 

DHANA, ((lisps')—The sign of affirmation, or addition, of the same import with + or plus. 

DHANISITTA, (I’^S)'^)—The 23d Lunar mansion. Vide p. 74. 

DHANUH, DUANUS, oa CHA'PA'M, (i|^SSbg,^p5bS">—An arc of a circle. 

DlIANUa MARGAM, ($^a;Sj-< XfO)—A currc line. 

DIIanus, {^J30 S')—The Solar Sign Sagittarius I . Vide p. S, and Table III. 

DllATA, (•^&)—(Vide Ghati'ca.dandas, and p, 5.)—Dhata, the 10th year of the cycle of Jopitcr, Vide 
Chr. Tablel. 

DIIANWANTAltl, oS6)—The celestial Physician, who was produced by thecburniog of the ocean.—. 

Time* 

DURITI, The Vaga Star of the Sth Lunar mansianj J Cancru VJde p. 74, 

DllftU VA, o5)_ Generally the Pole of agreat circle of the Sphere—Particularly the Olcvtial Poles . — Uttam 

Shriiva, the North Pole; also the'Polar Star. — Daeshin'a DhrutUy t'neSouth Pole,—This term is 
also used to signify a constant arc, referring to the distance of a Ptanet froiti (he beginning of tho 
•Sydereal Zodiac ,—Dhrava means more commonly an epoch to which a computation is referred. 
I^aslly, it is the name of the Yo^a Star of the ICih Nacsha&Oy suppoBed to be the same as 
Leonis. Vide p. 74, 85, 123, 123, 144, 152, 182, 23G. 

_(wrongly spelt in the Text —The four cardinal points of the compmss.— AstAdic; the 8 

principal points including the cardinal ones ; and avrongly stated in the Text at p. 92, to mean 
only the 4 intermediate points.-^The d/c are called the eight corners^ of the world, over 
each of which a divinity h supposed to preside. Videp. 92. 

DINA, day, considered in a great variety of ways and durations, of which the following ate the 

principal. ; 1« A Sdvanay or Bhumi sdvam dina> A natural day, being the time bctvveen two 
Sun risings. 2<> A Saura dina ; o( these4here are twm kinds; and the similBrity of the nam 

e 

fends to confuse much the beginners in the study of :Hindu Astronomy, First; the absolute 
•sense of Saura^ being Sydereal^ the Saura dina is the time between the same point of the 
Ecliptic rising twice; or, more precisely, the time between the Equinoctial points rising twice. 
Second, the other Saura dina^ is the >tirae which the Sun takes to describe one degree of tlue 
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Ecliptic. It follows therefore, that strictly spoaking, neither of these kind of days are equal 
throughout the year; yet the former, (which is also called NdcshcUra dina) are supposed to be 
so in the first steps of sereral operations. Such is also the case with the latter, but this only 
happens when calculating the mean elements of the Plaqets by the Vac^am process, Diva 
^ dina^ is equal to a Sydereal reTolution of the Sun, 4'> Piirya dina^ to a Synodical revolutioa 

of the Moon. 5® Brahma dtnay\$ tqmXio Sl Calpa, or 4320000000 years, his nights being 
equal to his day,— Yuga dina^ is another word for Ahargana^ meaning Uie number of day a 
expired from the comraoncement of a Yug —Lastly, dina means the anniversary day of 

that on which a Vug began, which is always noticed iu the Kalendar.—N. B. This term is to 
be found in every part of the work, and therefore needs not be particularly referred to, Yide, 
however, p. 5 and 77, 

DIN-A'RDHA, —Half the time of the Sun being above the horizon. Vide p. 92, 106, 318. 

DUADESI, OR DWADESl, ( —^I'he 12 th day of the Vaesha^ ordemi-lunar month. Vide p. 70,. 

DUNDUBUr, 1’he 56tb year of Jupiter’s cycle. Vide Chr. Table I.. 

Dl/RGA, A. personification of the Solar yeai\ 

DWATARAYUG, —(wrongly spelt in the Text Devaparyng), —The third of the periods- 

contained in a Mah& yug. Its duration is of 864000 Saura years. The brasen age of the 
Hindus. Vide p, 7 , 77, 

DWIJYA', (fi^ —The Sine; but more properly the Chord of an Arc; vide Jiva.—Also the Sine of the Sua^s 

declination when his Longitude is II Signs. Vide p. 101 , 

DWIJYjV MA^RGAM, (S^ S3 ®^oSkT^XF* 0 )r-“An horizontal line., 

DVVIJTA' riNILV', (B^ 8r^g£»)0<:S)----The Sine of 3“ 46' ; vide Pindoy also the whole of Article 8 of Part 

I of the Key to the Siddhanta Chandra mana ; and Table XX.X, p. 39 of the Tables. 

DWrPA, (^ 26 )—An extensive region or continent,. 

a 

CANDA*, (KO( 5 )-^The Star of the 10 th Lunar mansion, Regulus, Vldep. 74i, 

GA’NF/SAf, (X One of the names of the god of wisdom. 

GANITA S’A'STRA, (Xr5^ir° ^ )—Astronomy. A treatise of. 

GAEGA, (XKF")—An ancient Astronomer; the Guru, or instructor of YudhishVhira^ one ofthe Princes of the 
JLunar line.-<-NThat Gargn was-cotemporary with YudhishVhira. X^ by some modern com* 

mentators, who assign the year 518 before Christ for the time when he flourished. 

* GARUD^\, (X'^i^)—The Bird of Vishnu. An epithet of the Son : but not admitted by the Madras Pundits. 

GATl, (X Gerifrally, motion.—Specially, the diurnal motion of a Planet in its orbit; vide p. 88 , 89, 107, 

also Tables XX, XXI for the Sun and Moon, and the first part of Tables XLI, XLII, XLIII, 
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X.LTV, XLV for the daily motion of Man, Mercury, JiipiUtr, Vems, end Saturn. — Madhtfa 
Gati; mean motion.— SphutuGali; true or apparent motion. 

GAUN’A CIIA'NDRA M.VSA, {jr’f^'CT'O The Lunar month when it begins at (he fall Moon, 

called secondary. 

GIIATFCAj C5i)dS^)—An Indian hour, ti minutes European time, (ride Danda). 

GRAHA^ (Plm^ets,—A moveable point lit the heavens. The Planets have each a great number 
of names, or epithets; many of which are to this day unknown to Europeans. The following, 
however, are known to every Indian, because they serve to give a name to the seven days of the 
week: 1<J jRrtPi, or Surya; the Sun, Chandra^ or Soma; the Moon* 3o Mungala^ov 
Ciija; Mars. Uwrf/ja ; Mercury. 5® Guru^ or Vrihaspali ^ 3n^iiet, 6o Sucra^ or Dhrigu $ 
Venus. 7o Sdni^ Saturn. Vide p. 6.—Besides these, the Hindu Astronomeriponsider 
the Moon’s ascending, and Ct'/w her descending Nodes, as obscure Planets, which occasion the 

Eclipses of the Sun and Moon. Vide p. 308_The Tables from XLI to XLV give the mean 

motion, Anomalistic equation and Annual equation of the five Planets known to the Hindus*— 
Graha^ when the terras Madhya and SphiUa are prefixed to it, signifies the mean, and apparent 
place of the Planet in the Hindu Sydereal, or fixed Zodiac. Vide p. 83, 87, 280.— lagm 
hata; a treatise on Astronomy, written about the 4667th year of the Cali yug (A. 0, 1565.) 
GRAIIANA*, —General terfii for an Eclipse ; vide p, 343— (Grahana tinooriapadhi^ a term used 

by common Kalendar makers for half the duration of an Eclipse, but the word Tinooria is not 
recognized by the regular Castries), Vide p. 345. 

GRAHA PARlVRITHf, 8;$^^)—An account of time used by the inhabitants of the Soutberti 

Provinces of the Peninsula of India, It consists of a cycle of 90 Solar Sydereal years of 3654 
155 SOP Indian, or 3654 6t» 12' 30^ European time. Vide p. 61, 205, 302, 303, and 
Table If, p. 2 of the Tables* 

GRI^SUMA, The 2d Season of the year, comprehending the months Jyesfha, and A'shdd^ha^ when the 

Sun is in the Signs Vrisha Q, and Midhuna 0 | answering to the Tamil months Viassci and 
Auni. (^) 

CUDIYA, GHATl'CA, (tSjBqSo, ?X)<‘3'r® )—(«pelt in all this work Guddiay-Ghalica, the Sanserif, and 
Gudipa, the Telugu, nhmes of a space of time equal (o 1.60th part of the natural day, or 24 mTnufe* 
of European lime : the same as a danda. It is divided sexagesimally into tigudit/as, paras, 
suras, &C. The Gudipa referring to time, must be distinguished from an arc of the same name, 
which divides a Lunar mansion, ot Naeshatra, (ir tOf) into 60 parts, subdivided likeffiso 
seiagesimally as the measure of time into vigudipa, &c. Vide p, 6,-77, 

(•) It has been ohservert at paje 4 in the niite (t) that the Tamils reckon tbclr Seasons to begin one roontli Inter than the rest of 
the Hiodus t so that in the present case the Tamil Season of Grisham would comprehend the months of jiuni and Audi, In order 
not to perplex the render’.attention BiHltiplied eiplaaatfous, the presenr observation will not be repeated in the other .inclw 
which refer it» the Seasons* 
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GURU, names of Jupiter; also a spiritual fHlide, preceptor, teacher, Sec* — Guru vara^ 

Thursday. Vide p. 6, and Table XLIH. 

w 

H. 

HA^RAM, 8"O)—^The denominator of a fraction, 

IJARSHANA, —The Yoga Star of the 14th Lunar mansion, Spica Virginis* Vide p, 19, 74. 

HASTA, (t5r®^)—The ISth Lunar mansion. Vide p. 74. 

HEMALAMVA, OR HE'VILAMBI, 0^))—^The 31st jear of the cycle of Jupiter* Vide Chr. 

Table I. 

HE'M ANTA, 0 —The 5th Season of the year, comprehending the months of Margasiras and Paoshya, 

when the Sun is in the Signs Vrischica tfl and Dhanus } , answering to the Tamil months Cartiga 
and Margali. 

HO'RA, —The l-24th part of the natural day, answering to an European hour. A measure of time 

probably introduced in India by the Europeans. 


JCSHWA^CU, (gj —^The first king in the Solar line, %rho reigned at the commencement of the TretM 

pug* He was the son of the 7th Menuy or Patriarch, the offspring of the Sun. His posterity 
was called in consequence, the dynasty of the Solar Princes^ in the same manner as Budha was 
reputed the head of the Lunar line. Modern commentators bring the time of bis accession 
down to the year 1320 before Christ. Vide p. 3tl. 

INDRA (MAIIA'), —^The god of thunder; a personification of the sky—The chief of the Devaiatf 

or Suras (vide Dtvatas) i —also, the Yoga Star of the 26th Naeshatra^ 7 Fegasi. Vide p. 74. 

INDU, (Sjcd56)_^ name of the Moon, That name is commonly given to her when that of Jrca is applied 

to the Sun ; or in a compound form, (Vide Arc*endu Sangama). 

ISWARA, The llthyearof thecycleof Vide Chr. Table L—Also, an epithet of 

I iS’ 2 yn. (Vide Siva)* 

ITIEK, WO syllables added by certain Southern Astronomers, to the name of a Lunar month 

ivhen it is an intercalary one. Thus PhalgunaALiek indicates that the said Lunar month is to 
be repeated. This term is a compound of //?, this is ; ek^ one; signifying that the month so 
named is that which is truly, intercalated^ the month Phalguna which precedes it, being the Nija 
or proper one. In the Carnatic, however, the same month w ould be called Athica Chitra^ and 
the following Nijah Chitra^ the first being that which is intercalated ; so that according to either 
denomination the intercalated month is the same. 

JAISH'THA, —The second month of the Hindu Solar year, when the Sun is in the Sign Fr/rAa 8f 

answering to the Tamil month Fiassei. Vide p. 5, and Table III. 
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JAMBU DWfPA, (a50?SO^gj)—One of the seven grand dirisions of the Earth, including Asia ; so earned 
from the tree called Jambu abounding in il.*^Moderti commentators, howcier, pretend that it 
refers only to certain parts of the interior of Asia—The EUen oi th5 Hindus. 

JAMNxA PATRICA', —What Astrologers cz\\ Nativity. —The aspect of the Planets inr 

the heavens, at any proposed instant of time, 

* JANU, (a3~^^>----LlterRl!y means the Knee, It is therefore difficult to understaud why in some places it is 

used as an epithet of (he Sun, 

* JANH SEPTAMI, —In some books is a terra used to indiente the beginning of the year ; 

but it is unknown as such to the Pundits of the Carnatic. 

* JAI1A''SAND^HA, (aj'CP* —The name of a celebrated king who feigned in Mu^hadii^ the bead *of aT 

dynasty which followed that of the Solar and Lunar lines, 
jrVA, (^o6)—(sometimes written J^a or Ja^a in European books on Hindu AstronomyO-^Tlfe Chord of an 
Arc; but frequently written for Jrdha^jyn^ half (he Siring of the Bow”, v^hich comes to the 
same as our definition of “ half the Chord of double the Arc,” Vide p, 92, and Table XXX> 
with demonstrations from p* 39 to 42 of the Tables, 

JVA' PINDA'S, (g3 The Sines of the 24 Pindas (3* 4^ each) into which the Quadrant is diriditL 

Vide a* above-,^ 

JYA'T ACA, ( 83^ —Astrology .-.-A Horoscope.— J^ataca S'dWi'f/, A treatise 

JYEST’HA, —The 18th Lunar mansion. Vide p. 74. 

JYO TiSll SA'STRA, ^^)-—Any treatise on Astronomy.—a title assumed b/ 

the Indian Afitronomers, (alwayapwrongly spelt in the Text Jtjautisk Sastras). Vide Pr. p, iii, 
and Text p. 281. 

JYOTISHTAVA, treatise on Astrolo^^^^ Vide p. 197, 202, and Tables XtV and XIX* 

X 

KAXA, OR CA'LA', (always written l^la in the Tcxt).^Time in its natural accepmion. This term, 

as it sounds to the ear, is applied to a great variety of mathematical and astronomical subjects,- 
several of which may be collected out of the expositions contained in this Glossary. 
KATAPAYA'Df, (ird;>«0o5cr*^E))^—Special Arilhmetic; of the same import as Algebra, 

* KAU.'^rUlIHA, An epithet of Pishnu, A sparkling gem, worn by that deify; elicited by the 

churning of the ocean : it is in some places taken as an emblem of the Sun; but the Pundits of 
the Carnatic do not admit of that allegory. 

KE NDRA, (“^o and (according to Sir Wm. Jones’’orthography) Answers to what Europeans 

call the argument of an equation .—Patana eShdra^ the argument of the latitude._ Dmiiya ccrim 

dra^ the supplement to a whole circle of what Europeans call mean anomaly ; being the distance 
of the higher Apsis, from a Planet in any point of its orbit,— Sighra c^ndrOp the commutation ; 
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bdng the distance of the Sun from a superior Planet; or the distance of an Inferior Planet from 
the Sun. —Manda c^ndra^ the argument of anomaly, Vide p. 87, 88 and other places, 

KE^TU, OR CE'TO, (“1656)—The Moon’s descending Node. Vide Gntha, a!*o p. 77, 308, 310. 

RRITA, OB CUITA YUG, (y^e5cJ50C>K)—^The same as Sat^a^ug ; the golden age of the Ilindns ; which 
consists of 1728000 Solar Sydercal years; being the first of the four periods contained in a Muha 
ifug. Vide p, 7, 77,—N. B. Some Astronomers and Gimmentators, reverse the numerical order 
of these and would therefqre call this the fourth. 

the goddess of .wealth.-—This word applies to a multitude of objects; 
t^o numerous to )be repeated, lo some parts of Northern India Lacshnii is a personification of 
the I^tti.solar year; in the same manner as Durga is that of the Solar oner but this allegory is 
rejected by thO:Pundits of the Carnatic, who likewise deny what some prretend^ that she lends 
c>coasionally her name to the Moon, and eren to Jupiten 
LAGNA, The Arc of the Equator which passes the Meridian in the same time wkh each Sign of the 

Ecliptic ; and as Lanca is supposed to lie under the Equator, its Lagna^ is called Madtiya lagna, 
—Lagna bhitju^ means the Ascensional difference. Vide p. 92,101,102, 104, and Table XXXH, 
lAMBA, (00 35 )—The Cq.Iatitude, or the Arc between the Pole and Zenith of a given place.—its 
Slue, or the Cosine of-the Latitude. Vide p. 04* 

LANCA' (O O ‘IP)—One of the four imaginary cities which are supposed to lie under the Equator at DO* distance 
from each, other ; viz, 1<> Yavac^H; Lfi^ca ; 3^^ Rommaj hnd Siddhapuri, At page 

9 of the Text, B<^r:nacot!i was stated to be the 3d.; but the Pundits have rejected that spelling.— 
Lanca is couiidered by all manner of Indian Astrowomers, to lie.under the first Meridian : to 
which all CQinputations.should be referred ; though several,(and particularly the Teiugus) refer 
to that of RamSswara, Towards the North, and under the same Meridian as Lanca,, the Sastra 
states that there are two other cities and a great mountain, viz. Jvanii (supposed to be the same 
as Ujaniy or Oogein), BohiUca, the mountain, and Sannihiia sarah, which in former, or rather 
fabulous times, were the seats pf Colleges and;0bservatorie8. I he Meridian of Lanca lies in 
75* 53^15* (6h S' 33*^) East of Greenwich ; and 73* 33' (4h 54' 12*) East of Paris. Vide p. 9. 
N, B. all4hc operations contained in this work which always refer to that Meridian. 

LATTA, (g)T3^)—An element of astrology. Vide p. 76, 309, and Appendix IV. 

* LIBITA, (fioy“)—(Mandala Yogarda),—The side ofa SphetkolTriangle, with the argument of the Latitude 
of a Planet^ and its Latitude,for the other two.-—N. B. The Tamil Astronomers reeolve this Triangle 
as one of plane Trigonometry, and use it for finding the Csh^shnay or quantify of the digits 
obscured in an Eclipse-—; digits referred to the same. Vide p. 342, 313. 
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X.rL.VVA.Ti[' GAN’ITA, (^er*?SSx’C^iJ)—-A genera! term fer the science of the mathematic*, of which It 
• is said that file btst known treatises are those of J'tya bhatta, and Bh^scara ; which may bo 
correct for this part of India, where few original books on the seienccs are to be found. 
LIPTA snd VILIPTA, (e.. Mcamre of time (vide/''fca/a) equal to one minute and one second. 

LO'CAS, .(cT^ 6^)—Fourteen Spheres, imagined toke allotted for the residence of different species of animated 
beings. The seven superior Ldcas are, 1" The B/tu.Wco, or surface of the Earth. 2o Bhuva. 
5» Siviersu. 4 <> Maha. 5>i Jana. 6o Tapa ; wA To Satya fAcas.—The inferior Ldcas are, 
Alala* *2^ fitula* Suicilu* 4'<> Tul&tula, 5® Maktxlalci, 6^ KuEcUctla ^ and Palulc^ 


M 

■> , ■’ 

MACARA, —The Hindu Solar Sign•C«prkarn«f vf. Vide p. 5, and Table III. ‘ 

MADHYA; on MADHYAMA, —Signifies mean, in contradistinction to Sphuia^ for true 

or apparent —Madhyama graha^ or guti^ mean place or motion of a Planet; vide p. I, 83, 86.—. 
Madhya cJdhay&y the midday shadow of the Gnomon on any day of the year, excepting those 
of the Equinoxes. Vide p. 97. 

MA^GH, OR MA'GIIA', — Magh^ the lOth Hindu Solar month, when the Sun Is in the Sign Macarct 

Vf, answering to the Tamil month Tye; vide p. hand Table HI.—AfagAd, the 10th Lunar 
mansion. Vide p, 74. 

AIAIIA', OR MAHE', 'Great.—Mn/ifif ^ great period o( conjunction or opposition,—Mc/id 

Indra ; the great Indra^ &c, 

MAHA BHATIATA, —An historical poem of great celebrity; in the first book of which is 

given an account of the war between the tH^uraSy and jU'urttSym which the gods intervened. 
This poem is interesting to Astronomy, because it records the first Eclipse of the Sun mentioned 
4n any of the Sasiras, Modern European commentators suppose that it was written in the year 
786 of the Christian iEra, and that the date of the EcHpee which it records is the 25ih October 
in the year 945 before Christ, and therefore antertor to that transmitted to us from the Chaideans^ 
which was observed on the 19th March A. A. Christum 7‘iO. 

'MAHA YUG, (o6o':^^c5SA>X)--~Agptind period of general conjunction, containing 4320000 Solar Sydereal years, 
and comprehending the four lesser Vide CVf, Dwapara^ IYgIu and Satya yugs ; aho 

p. 7, 77. 

MALAYALA, (^oSoO^)—T he name,given to the lands which extend from Mangalore to Cape Comorin^ 
following the Coast of Malabar. Vide p. 130, 298; of Chr. Tables, p. vi and Table 1. 

MALU CA'RJANADU, )—(wrongly spelt in the Text CarJanada^^A Telugu 
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Astrortomer, who Is supposed to have flourished in the 4279th year of the Cali (1100 Saea) 
who like Bd^d dit^aca referred his computations to the Meridian of Ramtswara. Vide p. 9. 

MA'NA, (s5y*T^)_.Genei;aUy a Measure _In Astronomy a mode of reckoning the duiation of the year, 

whether as Saura^ Chandra^ Savana^ Ndeshatra, Varahasputiyia^ Brahm^a, Dat/opa, 

or Prdjaputi^a _The principal mode of reckoning the year as now practised by the Hindus is, 

either Solar, or Luni.soIar.^Tbe Solar is the lime \ihich the Sun takes to perform a completo 
revolution round the heavens, beginning from a Star and returning to the same. The Solar Hindu 
year is therefore Sydereal; but it is taken to be of various durations, according to the systems and 
authorities which are followed.^—The LunLsolar year in most general use, or the common ChUndra 
mann. consists of 12 or 13 Lunar months. It commences with the neio Moon at, or next before the 
time when the Sun enters the first Sign of the Solar Sydereal Ecliptic. Its months are called Muc'hpa 

• . or primary._The Barkuspuf^a (wrongly spelt in the Text Banu Husputiiah) Chandra manUyU 

another sort of Luni.solar year, which begins at the wane of, or the full Moon next preceding 
* the Sun’s entrance into the Sydereal Ecliptic. Its months are called Gauna^ or secondary; 
vide p. 1, 57, 63, 77, and of Chr. Tables p. ix and Tables I and II—The Vr^ha$puti mana^ or 
Jupiter’s year, is properly the time during which the Planet describes one Sign of its orbit. 
However, in the Peninsula of India, it is taken to be equal to the Solar year, and in present times 
servos onlv to give a specific name in a cycle of 60 years, to each Solar and Luni^solar year. 
Vide Third Memoir, p. 197, and Chr. Table I ; also S^amvatsara, 

MANDA, C^ oeS')— What Europeans call Anomaly_ Mandap'hala^ the Anomalistic equation of any Planet. 

—A name of Saturn j; videp* S7, 89, for the Sun and Moon, Tables XXII, XXIV, and XXIHj 
XXV; for the Planets, Ild part of Tables from XLI to XLV. 

MAND'ALA, (sSoOdScJ—A Circumference, a great CXvde.^lSIddi mand*ala (spelt Nari in the Text)-~The 
Equator.— CrJwf/the Ecliptic. Vid^ p. 5, 91, 342. 

MANHOCIIA, (sScO(5^'i^y~"'rhe Apses of a Planet’s orbit.—Tw/jga mandochn^ the higher Apsis. Vide p. 
11/76,83,84,154. 

MANGAL’A, (oSooX^T)—A name of the Planet Mars,—MangaVa x>ara; Tuesday. Vide p. 6, and of the 
Tables the XLIst. 

JVIANMATTIA, (^^$)—The 29th year of the cycle of Jupiter. Vide Chr. Table T. 

MANUS, OR MENU, (?SoFourteen Patriarchs who are supposed to preside successively over the same 
number of Manxs untar us oi which the Calpa is composed, and whose anniversaries are noticed 
in the Kalendar. Vide p. 311. 

MANWANTARA, A period of 308448000 Solar Sydereal years; of which there are/^in a 

Calpa, with a Sandhya^ or twilight, equal to the Satya yug. Vide p. 77. 

MA'RCANDA’, (oSr^ ^ OgS)—An Astronomer who has left several useful Tables, of a modern date. Vidf 
Pf. p. ix, Text p. 87, Tables XXIV k XXV. 
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MARGALT, 9th Tamil ^oXdiX month, answering to the Hindu Paush^a^ when the Sun is In 

(he Sign OAftw/zs J.. Vide p. 5, and Table Ilf. 

MARGASIRAS, Xr" 4 The 8th Hjndu Solar month, answering to the Tamil Cr/W/gtf ; when the 

Sun is in the Sign VriscMca n)J.—This month is also sometimes called A^rahayan^ a name which 
. was given to it when it Was made to begin the Solar year. Vide p. 5, ^45, and Table III.' 

MA'SA, CSSsJ^ <C')~~(wrongly spedt Masha in the Text)-^A month, whether Solar or Lunar, and consequently of 
tarious durations.—The first month of the Solar year is called In i\\G Sur;yah Siddhanta^ Madia 
miUa^ because the Sun is then in the Sign IT, answering to the liinda month Vaisdcha^ 

and Tamil Chltra (always spelt Qhaiiram in the T«xt).—It is also the first month of the com¬ 
mon Luni.solar year, called CAwiYrtf (whether it opens with thenew^or full Moon), and therefore, 
refers to two sorts of LunLsolar years.—The Nacskatra Chandra masa is the time which the 
Moon takes to move through a Syd^real revolution.—The common Lunar Kalendar month, Do. 
through a Synodical vtxolvtiXoa^^Oeva masa^ SO Sydereal Brahma marflrj SO of his days. 

Vide Mann; also p. 6, 11, 53, C9, 77, and Table IIIV** 

MATSYA DE VA, (aSOe^^^Ooc)—One of the incarnaUons of Plshnu as a Fish, Vide p. 311. 

MASI, (o5jr^S^)—The 11th Tamil Solar month ; answering to the Hindu when the Sun is la the ’ 

Sign Ciimhk'a Vide p. 5, and Table Ilf. 

M17RU, )—Seems to mean strictly the Terrestrial Orb; or yolk of the mundane egg. 

MESIIA, Tire first Sign of the Solar Sydereal Zodiac, the Hindu Aries ; vide p. 5, TableTIL^ 

Mhha Ay^and; the Vernal Equinoctial point (ride Ayand)^ 

MIP'HUXA, (^^?5')—The 3d Sign of the Hindu Ecliptic 0, the Hindu Vide p. 5, and Table UI. 

MIHIRA, (^'?tr’?f)-^An epithet of the Sun, 

MI'NA, —The 12th Sign of the Ecliptic K? the Hindu Pisces, Vide p. 5, Si, Table. Ill, . 

MRtGASLRAS, or MRIGASERSHA, ) — The 5th Lunar mansion. Vide p, 74, 

MUC'HYA, — A name given to the Lunar months of the common mana; meaning primary^ 

Vide p. 148. ‘ ‘ 

MU'LA, (^^OJ^e))—The 19th Lunar mansion*. Vide p. 74,' 

MUNI, (6O0s^) — Supernatural Beings to whom Suryah (the Sun)revealed the science of Astronomy', 

MU'RTA, ( the twinkling of an eye,—-figuratively, a mode of reckoning small portions 

of time.—The Naeshatra days (all of which are supposed to be equal thr'oughout the yeai) 
contains CO dandas60 vicdlds -r- 6 prdndcdlds -r 10 casidcdlds^ or respirations, The 

latter answering, therefore, to a second of Hindu time 60 alipalas 3600 nimeshaSy Sic, _ 

N. B, The sexagesimal order is interrupted after the vicdldsy which are only subdivided into 5 
prdndcdlds for the purpose of procuring a numerical division of time equal to the number of minutes 
of a degree contained in the circumference of a Circle, being 21600. Vide p^6, 92, 101. 
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N. 

NICSIIATRA, Properly a Star: Hence the Sydereal year, month, or day, are exiled Naahatra 

samvatsaruy masa^ or dina. —But that term means also a Constellation, and still more 
particularty, any one of the 27 mansions of the Moon ; we shall especially consider the latter 
at article Ricsha. A Lunar mansion contains an arc of 13" 20' of the circumference of the 
Zodiac (27X13* 20'rrS60), therefore a Solar Sign contains Nacshatras Nacs.)— 

* There are vl fixed and a moveable Lunar, as well as Solar Zodiacs ; therefore there are 

fixed and moveable Signs, and Nacshairas^ the motion of the latter being equal to the 
progress of the ui^an^nsa ^(54^ per annum, Suryah Stddhanfa), This distinction occasions, 
the same ambiguity, when Indian authors speak of these Signs and NacshalraSy as there is v\ith 
us when we my that Jrics hns got into Taurus^*, But they present this juxta position of 
the fixed and moveable Signs, in a manner quite different from ours* They would say thvit the 
,, ^ udvance of the.Stnrsi from West to East, being owing to the (the, Hindu pro¬ 

cessional variation), it is the moveable Sign ^iries which has receded from the Constellation, or 

« 

fixed Sign of the. same name, with which it formerly coincided; and consequeiilly, that the 
Zodiacal Sign Jrles has fallen back into the fixed Sign Pisces^ which comes precisely to the same 
thing. , But more scientifically, they w ould say that the Rishis have got into some point of the 
, moveable Avics ; (vide Rhhis^ Jyanansa^ Crantt^PataMati.)-^li needs hardly bo added, that 
what is said here of the Solar Signs applies equally to the Naeshairas.^For the extraordinary 
^aeshatra, see Abhijit ; vide p. 0, 73,, 74, 176, 181, and Table 'XXXYllL^Nacshaira Chum 
era; the Sphere of the fixed Stars, , 

NA'D’IMAND’ALA, 0 dV )—Cwritten in the Text iVan/n«nd«/tf^—rThe Celestial Equator. .Vide 

5,01. ^ 

NA'GAVA, (‘?!r^K?5)-^The 10th and extraordinary Carana, Vide p, 75. 

NANDANA, — The 26th year of JiipitePs cycle.,Vide Chr. Table I. 

JSf AH A', (SS'tfy^Th^ eternal omnipotent Being. 

NARA'DIYA, name of an Astronomical work composed hy ‘Narcnic 0 

NAllA'SlMirA, (o5 ur!^}--^The 4th incarnation of Pishnu ns ^ Lion. Vide p. 311, 

NARA'YA.N’A, ( name or incarnation of Fishna. 

I^A"! A' (c^ ^) — The arc of distance of any Planet from the Zenith, — NaUns^a or Nala bhaga^ Zenith distance. 
rVide p. 01, 06. 

IVAVAMI., ^^5" 'Fhe 9th Lunar day of the Paesha, Vide p. 70. 

JVAZIII, oa NA'SillCAY, (isrri^^ rerr^'^e ^)—A Tamil term meaning an Indian hour of time. Vide p. 71. 

NELA, (ISe)) — In Telugu^ a month. 

JNERAIADA, on NaRMADA, (SS'Jf —A great River called in our Maps the iV^r5which from timo 
Immemorial has marked the boundary between Hindustan and the Deckan. It takes its sourct 
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near the Vindha mountain in the Province of Malwa and flows into the Sea near Surat. This 
river is the same as that which Ptolemy calls Namadu9. The Indian name is a compound San« 
scrit word, which signifies tho river of delight; from Nerma^ pleasute^ and Duy she who bestows. 
Independently of the use made of this river in Geography, it serves also to separate two sects 
of Astronomers, who divide time on different principles. Thus whereas the Vr'ihaspati or 
Jupiter’s year of the cycle of sixty, is reckoned at Oogein and lienures^ and down to tho 
Nerbudda, to be equal to the time during which that Planet describes one Sign of its orbit, in 
all the Deckan,down to Cape Comorin, it is taken to be equal to a Solar year* And whilst all 
the Northern Astronomers reckon the latter to be of 365^1 fib 12'' 34", agreeably to the doctrines 
of (he Suryah Siddhanta, those who reside South of the Nerbudda make it only 3654 fib 12' 30" : 
from this class, however, we must except that subdivision called i\it SiUandij,^ or inhabitants of 
the Southernmost part of the Peninsula, whose year differs only one second of time la minuSy 
from that of the Northern Astronomers. Vide Pr. p* ix; Text, p, 7 y the Illd Memoir from 
p. 199 to 21fi, and Ghr. Table I. 

NIJA, (S)S:5)—Proper, self.— N?ja Jswinay the proper month of Asicinay in contradistinction of Alhka A$xcin(ty 
the intercalated Lunar month. Vide p. 69, 72, I4fi, 342. 

NIMESIIA, —The l.SfiOOth of an Alipala (vide Alipala)^ or the time for the twinkling of an eye* 

Vide p. 6. 

NIRACSIIA, —The Terrestrial Equator.^jV/r«crA/i the Equatorial parts of the Earth.— Nirac^ 

shnpura^ the four fabulous cities supposed to lie under the Equator, of which Lanca is one. 
(Vide Lanca)» 


O 

For Opady^ thus wrongly written in the Text, see Uphddl, 


P 

PACSHA, )—Half the Lunar month.— Sucia or Sudha paesha^ the time from the new to the full Moon, 

Cri$hna or Bakula paesha^ that from the full to the new Moon.—Each Pacshay whatever be the 
real duration of the Lunar month, contains 15 Tilhis^ or Lunar days, each being called numeric 
cally, so that there are two TUhis of the same name in the Lunar month. Vide p. 68, 69, 311, 
318. 

PA'DA'*, (55*^_The fourth part.—The Quadrant of a Circle.—The Vddds of the Ayandns^ai the four 

Quadrants of the Epicycle, or parts of the Arc described by the Istpoint of the Tropical Zodiac 
in consequence of the precessiontl variation. Vide p. 84, 247, 218, 308, 313, and Tables XXXV 
and XXXVI, p. 46 and 47 of the Tables. 

PA'DACIIA'IlUM, OR CHA'RUM, (sometimes wrongly spelt in the Text LAarK»r)-^A term 
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used in the Kalendsr and Ephemerides for signifying (ho position of the Planets on a particular 
day ; being one of the five articles of the Faitchan^a, Vide p, 73 , 75 , 308. 

PAD’YAMI, C^^^SC'>-^The 1 st day of the Lunar paesha, or demi-month. Vide p, 70. 

PA LA, (IpJC))—A minute of time, Hindu account. 

I ALABIlA, .The midday Shadow of a Gnomon, when the Sun is in the Equinoctial points, Vide p, 9, 

C4, and Table XXXIV, p, 45 of the Tables. 

PANCIIA BIIUTA, elements of Nature, including 

PANCHA'NGA, (iic'CS^oX)—A Kalendar so called from the fife principal articles contained in the Epheme. 
rides. 

f’ABA, (SoJS')-~.A second of time, Hindu account, or 24"^ European time. 

J^ARA'BHAVA, gjTT^^r o5)—The 40th year of the cycle of Jupiter. Vide Chr. Table I. 

PARA brahm a, ^ A name, or epithet of the Supreme Beiug. 

PARAMATAMA, (;5jy'3gort;5*5j)_The inclination of a Planet’s orbit to (he Ecliptic_ Paramdpama 

.mtmajya^ the Sign of its greatest Declination.—.]^. B. When this term is applied to the Sun, 
because according to Hindu theories the obliquity of the Ecliptic is always 24“, it means the 
Sine of the Sun’s greatest decHimtIon. 

•PARA'S’ARA, (SMTP’S' {5')-~-An Astronomer who wrote when the Equinoctial points were in 23* 20 ' of the Sign 
Mesha —Modern commentators pretend that the Pardsa^ra Siddhanta is a spurious treatise, 
written by Arpa llutita, so late as the beginning of the XIVth century; and consequently 
cannot hare been written by Paras'*ara^ who fiourished about the year 675 before Christ. 

PARAS’URA'MA, One of the Avataras or incarnations of Vishm\ in the form of a Brahmin_ 

Modern commentators fix his epoch in tjie year 1176 before Christ. He is said to hare been a great 
enceurager of Astronomy—Also an iEra which is still followed in Malaydld (that part of the 

Coast of Malabar which extends from Mangalore to Cape Comorin)_This iEra is reckoned in 

cycles of 1000 years; each of which begins on (he Sun’s entrance in theSign Qanpa (Indian 
Virgo)—There were, therefore, on the 14th September J800, two cycles, and 976 years of that 
JFjTdi expired. Vide p. 2 DS, 302, and of Chr. Tables p. vi, lii, & Table I. 

PARATASI, OK PURATASI, Cyn-/ f —The 6 th Solar month, Tamil denomination, answering to the 
Hindu Aszcinaj when the Sun is in the Sign Qani^a Vide p. 5, and Table III. 

PARIDHAVI, OR PARIDHA'PI, (So 6 *; 5 P>B.>)-.The 4ath year of the cycle of Jupiter. Vide Chr. Table 1. 

PARIDIII, (ttGO ^ )—Properly means the circumferenceof a Cir^:!©,; but it is more generally used in the sense of an 
Epicycle. Thus Paridhi an*sds^ or hhagas^ mean degrees counted on an Epicycle, always In a 
given ratio, to those of the Deferent.— The Manda pnridhiy is used for computing the 
first inequality or Anomalistic equation of a Planet. It is variable, being called Yugma 


fctridhi in the Apsides, and V(jja paridki at 90* therefrom,--The degrees of these diTers 
dimensions of the Epicycle tary therefore relatively to those of the Deferent, as the Planet’s 
Anomaly is between the points above mentioned, decreasing inversely as the Sines of the mean 
Anomaly. At the distance of 3 Signs from cither the Apogee or Perigee^ the radius of the 
Epicycle becomes equal either to the eeeentridty ; or to the Sine of the elongationy if it refers to 
an inferior Planet. — This assumed difference in the magnitude of the Epicycle, (and consequently 
of its degrees relatively to those of the Deferent) is what the Hindus call Paridki an'sa^ between 
Visliama^ and Sama (odd or even); for a right application of which we are to remember that 
from the 1 st to the 3d Sign of Anomaly, a Planet is in Vishama ; from the 3 d to the 6 th, it is in 
Sama; from the 6 th to the 9th, it is again in Vishama^ and lastly, from the 9 th to (he 1^2th,*it h 
in Sama , — The paridki is used for computing the second inequality, answering to thq, 

annual Parallax of the superior Planets, and elongation of the inferior ones. TJhis Epicycle is 
also variable, being called Yugmantara paridki in the Sizigies, and Vojantara paridki at 90* 
therefrom — Sxoa^ Seva^ or SivaAesa^paridhiy a Circle of Longitude in any given Latitude. Vide 
p. 91, 95, and Table XXXIV, 

PARIGIIA, ( 0 G 650 O)—The Yoga Star of the 19th Lunar mansion, Uncertain ; but supposed to bo 34 or 35 
Scorpii, Vide p. 74. 

^ PATJJA'TA', ^eS) — The Tree of Plenty, — In some parts it is taken to bo an emblem of the year; 

but this is unknoNvn to the Pundits of the Carnatic. 

PA'RTIIIVA, (^^F~“c 6 )'~Thc 19th year of Jupiler^s cycle. Vide Chr. Table L 

PASClIA, OR PASCIJAMA, (tG^oSo)— The West point of the compass, 

PA'TA, —The Node of a Planet’s orbit. Vide Aj/anama and DkruvCy also p. 86 , 

PATACA, "(oj 5 g')—An Astronomical Table. 

PATANA, (oOti OS') — Latitude, when referred to the Planets. 

PATRA^ (i) ^ )--.Literally, a Leaf; but used in several parts of India for Panehangay a Kalendar ; because 
these are usually published on Palmyra leaves. Vide Pr. p. vii, xii, and Textp. 312. 

PAU'LASTYA. SIDDIIA'NTA_( 33 rooJ§^fo-^ 0 ? 5 )— The third of the four authentic 6 wtrar, whtch treat 
of Astronomy. 

PAUSIIYA, The 9th Solar Hindu month, when the Sun is in the Sign Dkantis $ , answering to (he 

Tamil Afargn/i ; vide p. 5 and Table lll.^Paushj/a is also the 10 th month of the Luni-solar 
year, so advanced by one in the order, on account of Chaitray beginning that sort of year. Vide 
p. 69. 

PAVAPi-NAMl, OR PURNIiMA, (^P£Qr*50)— The 15th Lunar day of the Ptfcr7i<z, Vide p. 70. 

P’HALA, — An Equation. — When applied specially to the Sun or Planets, U means their Anomalistic equa¬ 

tion, — P^hah tr^ dcsentara^ is a compound equation used by tho Tamil Kalendar makers for 







( 376 ) 


eempotiiig, by means of certain Tables, and a short operation, the Area bahuphuh, and the e ffects 
of difference of Long'itode in Solar and Lunar computations. Vide p. 38, 230, 333, and Tables 
XXII to XSLVI for the Sun and Moon, and from XLl to XLV, part 2, for the Planets. 

PHALGUN.^, AND PHaLGUNI, {;^^Zi)—Phdsuna the IUh Hindu Solar month, when the Sun is in the 
Sign Cumbh'u SS ; answering to the Tamil Maussi ; vide p. 5, and Table III.—According to 
the Luni.solar Kalendar Phalguna is the l2th month of the year, because it begins with Chaitra; 
Tide p. 69.~P«roaPhalgunitlie nth, and (7«ara Plialguni the 12th Lunar mansions. Vide p.74. 

PINDA' (&) oiS)—The 1.24th part of the Quadrant of a Circle; equal to 3* 45', the constant ratio of the Hindu 
Trigonometrical Tables. Vide p. 87 and Table XXX. 

PINGALA, (SjoK ?■)— The Slst year of the cycle of Jupiter, Vide Chr. Table I. 

piXRl^ (&) Certain Genii or Spirits, supposed to reside in a sphere or region, some say aborc the Moon ; 

others residing in it. The Pitris are also taken to be the spirits of deceased ancestors —Pltrpa 
d/iia; a day of the PItr/s equal to a lunation. 

PLAVA, (s5^)--The S6th year of the cycle of Jupiter. Vide Chr. Table I. 

» 

PLAVANGA, (sf)S6oX)—The 41st of the same. 

PUNGONI, The l^th Tar»il Solar month, answering to the Hindu Chiira^ when the Sun is in the 

Sign Mina K* Vide p, 5, and Table III. 

PllAKHAVA, The Ut year of the cycle of Jupiter^ Vide Chr. Table I. 

PllAC CIIACIIA ( 5 ^ ’ey _^'Phe Epicycle on which ancient Astronomers corrected the preccssional 

Tariation* Vide CfanizmPata-Gati^ and p« 84 of the Text. 

PRA'JATATI, _ A name oi Brahma .—An topithet common to 10 divine personages who were 

first created by Brahma.--^Pra*jdpatii the 5th year of the cycle of Jupiter; tide Chr. Table I— 
Praja'peUya ma na^ a certain mode of reckoning the year; also, a Manwantara. 

PRAL’AYA, OR JALA-PRALAYA, ( efio)—A name for the universal deluge. 

PRAM ADI OR PRAMADICHA, ( ^ SSj-t» fe-tS’J—TKe 47th year of the cycle of JupiUr. Vide Chr. Table I. 

PRAMAN'^A’, —Refers to diurnal revolutions .—Aha pramun^a; the Sun’s revolutions from the 

horizon to the same again.-— pramcHn 'the time of any Planet from rising to setting,— 
Ruirt prama*na\ the same from setting to rising, 

PRAMODA, The 4th year of the cycle of JupiUrs Vide Chr* Table I. 

PRAMAT^II, (^^jr^6)-.The ISthof the same. 

PRA'NA’CA'LA, (The 1.6th part of a vicala. See Muria, and p. 5, 77, 104, 

PRATHAMA, The Cnst^Prathama titht\the first Tithi or Lunar day in the month; that which 

always follows the day of last conjunction; tide p» 70, 79, 108, 112, 137, 172, 229 .—,Prathama 
chara, Ascensional ditferenceof the Ist Sign of the Hindu Tropical Zodiac; vide p. 103,—The 
same for the Sun’s declination and Amplitude; vide p. 102, 103.— Praihamajiva^ the Sine of the 
first Pinda. Vide p, 39 of the Tables* 
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PRI'Tr, (,^S)—The Toga of the Sd Lunar mansion, supposed 35 ArieiU, Vide p, T-fc 

PUNARVASU, (^SS’^fr-55o)—The 7th Lunar mansion. Vide p. 74. 

PANCHAMI, (SoO'CJSlO)—The 5th Lunar day of the month. Vide p. 70, 

^ PURANA^S, —Books held in high Teneration by the Hindus, treating of Theology, Literature and 

Astronomy, and other matters, of which there are 18 principal ones : they take these produc¬ 
tions, as usual, to be of the highest antiquity ; but modern European commentators have been 
very active and industrious in their endeavours to bring down the epochs of their respective 
compositions nearer to our times. Many of the Puranasare now believed to^be very recent, and 
one of them in particular is conjectured not to be above 100 years old- 

PU'RNIMA', (o^^r5F“55cr®)—Opposition (sometimes written Paurnimd)-^Vurnim^ (ka of oppo¬ 
sition or full Moon. Vide p. 67, 70, SIS, 320, 330. 

PURVA, )—^When referred to one of the Lunar rannsiona means the Finsty and in the same mannol* 

as Uliara^ means the Second. Vide p. 74. ' 

PURU, (oJ^)—The I*Iast point of the compass. 

PUSHYA, ■^^)^)—The 8th Lunar mansion, vide p. 74, where the'Word rs sometimes wrongly spelt Pushiu* 

Hi 

RA'C'SHASAj 49th year of Jiipiter’s cycle. Vkle Chr. Table'l. 

RACTACSHA, The 58th of the same. • 

RAjGiNrS, S5)—Spirits, or demi.goddcsses personifying the notes of music. 

RA'UU, —The Moon’^s ascending N^cle.—In a physical sense the Ilifidus consider It asoneoflho 

obscure Planets, which occasion Eclipses: but according to mythology, Ra'Im is the head of a 
monster, of which (the descending Node, spelt Ketum the Text) is the trunk.—It ia 

supposed by some commentators to be the P^phosus of Hesiod. VMe the war oBthe S6rus and- 
Asuras in tiie Mahabharata), alsop, 77, 308, 310, 340. 

RA^MA^, (IT^SSo) —The principal of the Avatu*rasj or descents of Vishnu^ a great Conqueror, and the Prince 
whose reign forms the most important epoch of Indian history,—Sir William Jones places the 
subjugation of India hy Rdma* about the year 1810 before Christ, Mr, Bentley, after a much 
more accurate research, fixes his birth on the 6th April of tiie year 961 before Christ, In his 
time and that of his father Das^aratJWy Astronomy was much cultivated ; and it is supposed (not 
without much probability) that the first Astronomical Tables for computing the places of the 
Planets were constructed on the observations made in Ra'ma'’s time. There was an Eclipse of 
the Sun on the 2d of July of the year 940 before Christ, which, according to Mr, Bentley, may 
be referred to with certainty, as an epoch of Rdnta^s reign, 

RA'MA'YANA, —(of Vfilmici)—An historical poe »5 being one of the principal ones (viz. 
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terity. It gWes an account of the epochs of the sway, aild dynasties of Princes; of the wars anti 

battles (true or fictitious) which haw been fought during their time, and of the heroes who hare 

: - : , shed a lustre over their reigns; of thetevolutionsw-hich the country has uudergone.; and Of.tho 

origin and progress of the sciences in the infancy of tiine.-iModero European commentators hx 

i. . the epoch in which the was written in A. D. 205; professing'diowevcr, their iK'lief 

. that the ev(?nts which it records are of much higher aatiquity.—^In the I tthnici is 

. . repeatedly meutioned as the name of Us author. 

RA'MFSWARA, or UAMA-ISWARA, J5')-(w rifted in the-Text^^ RamJshu. 

-Is a small island, situated between Ceylon and the DontiHent of India, at the entrance 
Palk’s passage in the Streights of JVIanaur ; where there stands a very artcient Pagoda, and for- 
j mrrly an Observatory.-—U was found by Colonel Lambton's sur'fey'to lie in 79*‘2*2'6^'(5^ 17^ 
28" 20") Longitude of Greenwich ; in 77* V 50" (*^h S' 7'^ SO"') Last of - Paris, and consequently 
in 3* 28' 50" Lanca : its Latitude being 9® IS' 7" N—-Many Telugu, *artd 

Tamil Aslronoruers, as BMdif^^tcaluy tind^ M computations to the 

Meridian of llumtfusara* Vide p. 9, and Tables XWIII and .XX.XIV. 

RASA GI'RICA, Ghcric(i)---An element of the V.ac*yam process^, 

containing 12;S75 days. Vide,p. 1*22, 132, 133, *335^ ' • " 

RA^ST, A Sign of the Zodiac, containing 30 degrees.—-Modern European commen.ta tors state .that th« 

Stars were only formed into Constellations during, or at the epoch of the war of the Sura's and 
Js{traSy which, according to themjTefers to the middle of thc YlIIth century before Christ.—A 
' ^ ^ 'jtusU is equal to 2| Naeshafras- or Lunar tnahsions,—^The Hindu Signs are called by specific 

i - ^,amcs when reckoned on the S:y(lereat Zoditxc ; but when counted on the '/rop/cw/, or moyeable 

I* ' -Sphere, they are called numerrcaliy. The figuratifc desCription ilindu Signs with the cor- 

1, Anwini, Ram T ; 2, Critic^, Bull 0 ;' 3, Mrigasirsha, Pair 11 ; 4, Pusliya, Crab 23 ; 5, 
^ ‘ 'Asl4shi, Lion ^ 5 Utlara Phalguni, Woman ; 7, Swnti, Balance £s ] 8, AnuradhA; 

Scorpion njj ; 9, Mula, Bow t ; 10, Uttara Ashadha, Sea Monster vf; 11 > Dhanishtha, Ewer ^ ; 
12,’Purva Bhadropada, Fish K.— C5ocro, the Zodiac. Vide p. 5. 

IlA''TRl 5 (15^^)—The night.— anlha; half the artificial night* Vide p. 92, 106 .—Tyajya Rairi^ 
(\k\c T^aJya Devi), 

llAVI, (tfa))-~A nam'e of the Sun.— Ravi vara^ Sunday ; vide p. 6, and Tab>3S XX, XXIF, XXIV, XXVII, 

XXVIII and XLVII_ Ravi maiidocha^ Sun’s Apogee, p. S3 ; Ravi mada graha^ mean 

place in the Sydertai Ecliptic, p. 83; Ravi pancha?ign, the Solar Kalendar, p. (33, 307, 313; 
Anomalistic Equation, p. 12S ; Longitude, p. 101* 

RAUCIIYA, (3^155^)—One of the 14 Patriarchs who arc supposed to preside successirely OTer the 14 Manm 
zcaniaras of the and whose anuirersaried are noticed in the Kalendar* Vide p* 311* 
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RAUDRA, The 51th year of the cycle of Jupiter, Vide Chr. Table I. 

RAYAVAI'A, One of the 14 Patriarchs who are supposed to preside over the \i Man::antaras of 

the Cuip'f, and whoso anniversaries are noticed in the Kalendar, Vide p. 311. 

REOJIA, (’*§ 43 )-~Meridifjn.-—Used in the same scuae as Europeans do when referred to the Longitude. Yid^ 
p, 9, and Table XXX11L ^ 

RE'VATr, ( *8 o5©)—The 27th Lunar mansion. Vldcp. 19, 74. ’ ' 

RICSIIA^ _Properly a Bear.^—In Astronomy the general term for a constellation, (vide iNaeshatra). ^ 

Mdha^liicska xnBiy ihevefove be understood either as the constellation of tb^ Bear; or as the 
great constellation. Whether the former denomination (which is the same as the name given by 
' Europeans to the asterism called the Great Bear) be merely accidental; or whether by that 
term, both Europeans and Hindus, mean the same object, is a question which is jiot to be resolved 
in this place. In Tclingana it i$ affirmed that it does : in the it is denied ; we havA 

therefore only to observo that as the Great Bear is the most prominent constellation of the 
Northern hemisphorc., it may very well (and without any reference to the animal ,of which it bear! 
the name) be concluded that Mafia Riesha means the sapie object both iu European and ia Indian 
Astronomy. Videp, 85, 245. 

RINA, The Indian Sign of negation, or subtraction, which answers to the European — minus. 

HJiSHl important term in Hindu Astronomy, which, in its sycntiGc sense, means a line^ orgr<!jat 

circle, passing through thjp Poles of the Ecliptic, and the beginning of the first Solar Sydereal Sign^ 
and first filed Lunar mansion, of the respective Zodiacs ; and which said csrcle is supposed to cut 
some of the Stars in the Great Bear, which mostcommontators fake to be Dhuhe^ or /3 Urscs Mujoxis^ 
and l^Fisciumy although in reality no suchcircle could be made to intersect exactly these threepoints* 

’ This line, or circle, being thus invariably fixed, and the four (fixed and moveable) Zodiacs being 

conceived to coincide at a particular Epoch, the rariation of the moveable ones may easily b® 
reckoned byffs means, as if it were an index. Thus suppose that the line of the Rishts should ha?^ 
- intersected the beginning of the fixed Lunar mansion Maghu^ as wms supposed to be the case in the 

1910th year of the "Cali yug (1192 before Christ), and that at the beginning of the said year th* 

. V ^ ‘ - line of the RiV/i/j was found by observation to Intersect the middle of the nioYeable mansion 

Magha^ then it would be iaid truly that the Rishis had got into 6* AQf (^4:^22) of the movcablo 
Maghoy and these 6* 40^ would mark the absolute precessional variation which had accumulated 
at that epoch since the time that the fixed and moveable Maghas coincided; (y\dQ JpanUj 
jt^anansUy CrantuPataMati)* —The above explanation of the term Rishi is clearly justified 
by all the Hindu treatises of any weight which haYe hitherto fallen into the hands of Europeans ; 
and here it may not be out of the purpose to observe, that when Hipparchus (later than the 135th 
year before CLrist) on comparing his jobsertations of Spiew Virginis (the Jlarskana uf the 




Indians) with th«»e that Timocharh had made at Alexandria about a ceritory before, aud 
perceived by the results, that the Stars appeared to have advanced (though slowly) from West to 
East, relatively to the Equinoctial points, he was far from imagining that Indian Astronomera 
(perhaps several centuries before his time, and in all probability by observations of the same 
Star) had already noticed the same variation, on which in after ages Sir Isaac Newton resolved 
and established the great problem of (he Equinoctial precession..—The celebrated Indian Astro, 
iiomer J'r^a hhatta^ probably puzzled how to account for the change of the position of the line 
of the l^isliis which, he admitted, hud intersected the middle of the moveable Lunar mansion 
Nagham the year of the Cali tjug 1910, and which he pretended to cut (when he wrote) the 
beginning of Asicini^ imagined a curious system on the seven Slars of the Great Bear, to which 
he supposed a proper motion to the Eastward, at the rate of IT 20' (a Lunar mansion) in 100 
years; which amounted to 159999 revolutions in a Calpa^ and which squared his account. But 
this absurd doctrine has long since been abandoned by nil manner of Indian Astronomers ; many 
©f whom, now in existence, have never heard of it.—The term Rishi is also applied (in a sense 
totally different) to the ron'r/prcjt/itt Brahmins, or inhabitants of the desart. Of these the most 
ancient and celebrated were the seven great Rishis or penitents, who had retired in the territory 
washed by the Indus; and it was to them, it is supposed, that Alejcauder the great applied for 
instruction after invading their country. Vide p. S5, 245. 

Kt ■ ■ . 

BITU, (?DC03b)—A season, of which there are six of two months each in the Solar year, (vide Fasmita^ GrUhm- 
ma^ Farsha, Sarudet^ He manta and Sisira.} Vide p. 4. 

HOTIINI', (Sn** The 4th Lunar mansion. Vide p. 74. 

ROIIITACA, S S' )—A mountain or place lying.under the Meridian of Lancn, 

ROMACA, (ST^oSoS*)—One of the four knagiiiary cities lying under the Equator. Vide Lanca,. 

RUDIRO'DGARI, (1!^ The 57th year of Jupiter^ cycle. Vide Chr. Table I. 

RUDRA SAVARNI,— (7$j «tr®^r5}r-)—.(The same explanation as for Rauch^a). Vide p. 311. 

RUG, RUC, OR RIG VEDA, (?0l\) 3^, —Theiirstof the iaspired Vcdai. Rig^ signifying the 

science of divination, of which it principally treats. It also teaches Astronomy, Astrology,. 
Natural Philosophy, and gives a particular account of the formation of matter, and the creation 
of the world. 

IIU'PA, (JSkJ^cC)—An cutire number, 

S 

SA’CA, (5"^)—«A.n epithet given to a Prince to whose name posterity refers an ASlra, (Vide Salivahanq}* 

SACHA, (’«2P4))—Departtnent; branch of knowledge, 

SADHA^RANA, £^)—The 44th year of JitpRcr^s cycle. Vide Clir. Table I. 

SA^DIIYA, ( —The Yoga Star of the22d Lunar mansion, a Aquilw^ Vide p. 74, 
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S’A'LIVA'IIANA, nam a Prince who is said to have reigned in a coiiritff calk’d 

Ma^adhu _He instituted, or was the cause of the institution of an ydSia, which bears his name, 

the beginning of which is referred to the epoch of his birth, Thisj event is supposed to have 
taken place when 3179 years of the Culi-^ug had expired, which makes it fall 78 years after the 
beginning of the Christian iEra.—The Saca year is the same as, and begins with, the common 
Solar year. Vide p. IS, 203, 222, 228,293, 296, 302, 303, and of Chr. Table p, vi, Table I. 

S’A^LMALA,——An island lying East of Lancu, supposed to be Ceylon, 

'SAMA AND VISIIAMA, 5)Literally e^en and odd (vide Paridht\ and Paridhi anstt).—Sama 

mand'ala ck'hayd^ the Shadow of a Cnomon when the Sun is East or AVest of it. Vide p. 97. 

SAM A^GAMA, ( fisSo*’—Tlie occuUation of a Star. ' ^ 

SAMARGA, ( A term used in the Kalcndar to denote a middle state of abundance; neither 

favourable nor unfavourable to the productions of the Earth, Vide p. 312, 313. 

SAMVATSARA, (<6oo5t^?5^)—A year: chiefly applied to the Luni.solar year, Vide 3/aMrt; also p. 71, 77, 
153. 

SA'MA VE'DA, (^s5o*^^5)—'^‘he 3d of the inspired Vtdas. Thra book treats of all religious and moral 
duties: It also contains manj hymns in praise of the Supreme Being, as well as verse in honor 
of the gods. 

SANCRxVNTl, (cSo 0 S' 3 ^ 0 ®)---'Lhe day on which the. Sun enters a new Sign of the Ecliptic. 

SA^NCU, (’ly'o&j)—A Gnomon for Astronomical purposes. The Pillars which are erected in front of every 
Pagoda are real Gnomons. Vide p. 91, 92, and Table XXXl Vn 

SANDHI, OR SANDIIYA, The Twilight or Crepusculc. The Sandby of Brahma consists 

of 1728000 Solar Sydereal years; the same duration as the Crita, or Satya-yug, which quantily 
Is used in its double capacity for constructing the Culpa.—Pfdtas sandhyn^ the morning twU 

light_ Sdyain sandhya, die evening do.—N. B. The twilight of each is equal to 1.6th part 

of the same. Vide p. 78, 

’SANCIIYA' GAN’ITA, (Tio4r’=gX’ fS{5)—Algebra CrWo Kalq)ayadii, 

SANG AM A, (jio3(^)^Conjunction, (Vide Jrcendu sangama.l 

SANIHTA, (<6o —A treatise on any branch of knowledge. 

'SANI, (?f S))—A name of wrn; the most common of all; vide p. 6, 139.— Sani»vnrxt^ Saturday, 

SANIIUTA SARAH, (<6o J5^)—One of the ancient ciiies which are slated in books on Hindu astro¬ 

nomy, to He under the same meridian with Lanca and Ujani, Vide p. 9, 

S’ARADA, f?') _^^Fhe 4th season, comprehending the months of Asxcina Carlicayy when the Sun 

is in the Signs Cany a and Tula ; answering to the Tamil months Paratasi and Arpai, Vide 

p. 4. 

SARVADHARI, The ^2d year of Jupiter’^s cycle. Vide Chr. Table I. 





SARVA JIT, S IT )—The year of Japiter’3 cycle.-«-Vide Chr. Table I. 

SARVARI, Q)-~.The 34th of the same. 

SA'STRA, An Inspired, or revealed book : this term is also applied to works of lite^rature and scieiilcc 

in general. Those which treat particularly of astronomy, are distinguished by the additional 
name of J^otisfi, 

S’A'STRI, Pundit, one skilled in the N. B. This word is always wrongly written 

Sastras in the Text. 

S’ATABHISHA, (•y^^'55w)-.The 21th Lunar mansion. Vide p. 74. 

SATYA YUG, ( —The same as the Crita The golden age of the Hindus; the first period 

of the four contained in a Maha i/ug. Its duration is of 1728000 Solar Sydereal years. Vide p. 7, 
, .77, 78. 

6ATANA (BIIU'MI), (^^?5')—NaturaI^which refers to the Earth (written Sdvan in the Text). Vide p. 79, 
80, 81, and article Sdvana dina, 

SA'VARNI, An epithet, or cognomen, annexed to the names of five of the Patriarchs w^ho preside 

ov^r (he 14 Manuantaras ot the Caipa, Vide p. 311. 

SAUBIIA'GYA, (oin>^r®X^)—The Fog^a Star of the 4th Lunar mansion. Uncertain; but may be 87 TaurL 
Vide p. 74. 

SAUMYA, —The 4th year of Jupiter^s cycle. Vide Chr. Table L 

SATJUA, Sydereal. Vide p. 1, b, 77, 202, and article Mana, 

SA^YANA, (.^dSOv^)—The Longitude of a Planet reckoned from the Vernal Equinoctial point, ns is the 
practice of European Astronomers, This, element depends on the Cranti^PaiaMatr, and lij 
calculated by means of the Ayanansa, which latter element being added to the Planet’s Sphuta 
graha (its apparent place in the Hindu Sydereal Zodiac) gives its Say ana, or apparent Longitude. 
For a fuller explanation of this term see the two articles above referred to, and p. 74, 91, 104, 130, 

* SEPTAMI, ( Sc)—This term when affixed (0 the name of one of the Signs of the Zodiac, indicates the 
day on which the StHi enters the same. Thus Macara septami means the day on which the Sun 
enters the Sign Macara V9 : it is little known to the Pundits of the Climatic. 

SEVA, orSIVA.DESA FARIDIII, (l(^ The circumference of a Circle of I^ongitade in any 

point on the Globe of (he Earth, removed from the Equator; or,, as Europeans would say, which 
has Latitude.—The degrees of these small circles of the Sphere are taken by the Hindus to be in 
the direct ratio of the cosines of the Latitudes; and resolved into assignable quantities from the 
dimensions of the Equatorial circle, which they take to contain 5059 yojanas ; vide p, 01, 95, 
Table XXXIV, and article Yojana,—Seva desa viadhya paridhi; the circumference of the 
Terrestrial Equator .—desa zoydia, a term, (it seems obsolete) for the oblique ascension of a 
Planet; (vide Ullagna') —N. D. This element is important in the resolution of all Cnomonic 
rrobicms; and for fixing the Longitude of places. Vide article 8 of the Second Mtinoir, p. 90. 
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SIIUSTI, Lunar day of the Pacsha. Vide p. 70* 

SIDDHA, tfoeS)—The Yoga Star of the 21 st Lunar mansion. Uncertain ; perhaps Cp SagitlarU. Vide p. 7L 
SIDDIII (or ASJRfJ) (Stfe)—The Toyo Star of the ICth Lunar mansion ; perhaps 24 Libra. Vide p. 74. 
SIDDflANTA', (fc^'®o5)_literalIy ilgailylng Deinansifdied, establiskeil truth ; aUo n condution. In Astro¬ 
nomy ; a treatise on tli'at science. There is a numerous train of treatises of this hindj of which 

four only are reputed to he of di vise prigirtii Ti*-.: TheSura^a; 2” The, Drubma ; S<^ The 

Faulasfj/u; 4o The Sowrt SiddhanfasVj^Po»*^&-a /''ora/to, and his son j ^feiicara and others 
have left A7ddA««/as and 7 Vms;' which are how in repute. But doubts hare arisen whether the 

Pardsdra S/dd/ranta which exists, be a legitimate, or spurious production. Mr. Bentley decides 

for the latter and belieTCS it to hare beetii forged by ,dV,y« iAfrfto. • 

SIDDHAPURV, One of tlie imaginary cities which are supposed to lie undei the Eq'dator at OOi 

from each other. (Vide Lmca), . 

SIDIIARTf, year of cycle. Vide Chr. Table r* ^ 

SrGIIllA, (4 Answering to what European Astronomers caM Parallax ; (vide Chalurtha p'hala^ and! 

I’irdhamamla p'hala),^Si^hra chaiuriha^ the same as the last* ', • ’ •. 

SINHA, (?^ 0 ’ 6 ^)-^The Hindu Solar Sign Leoii. 

SIS’IRA, > 88 ^)-'The Gth season of thejreopj cpmpehending the Illndn Solar months ilidg/tri and Phalgunifi^t 
wlicn the Sua is ia the Signs Mucura Cumhtfia jr , answering to the Tamil'mouths- Tp4S^ 

and Maussi. y 

SITTANDIJ torm used by Father Beschi to designate a certain sect of Astronomers who reside^ 

in the Southern ports of the Peninsula. It is unknown to the Madras Pundits. 

SIVA, (•8 fl5)—The third person of the Hindu, triad, and the principal personification of time. The forms and 
names which this godhead assumes are without end, and therefore shall be passed over —Siva 
is also the Yoga Star of the 20 th Lunar, mansion and supposed t 6 be the same as I SagittariU 
Vide p. 7‘L* ‘ 

SvLO^CA, If)—A verse : a memorial couplet: also a technical rule for computiifg certain astronomical 

problems, delivered in verse in the .SV(/c//rof?i/tf. 

SO BHANA, of)-—The I' 55 >g:« Star of the 5th Lunar mansion. Very uncertain; but may be 113, 116, 

or 117 /uw/’/; vide p. 7L —Sbbhana tneam also the 37lh year of cycle. Vide Chr.. 

Tabic I. 

S’ODIIYA,. SOBIlACaiTU in the C!krn.itic, ^ written Sodligum in 

the TejLt)^A constant number to be subtracted hi. certain.^ computations, to fit the rule to a* 
particular epoch, being the negative of QshSpd^ which see. Vide p» 54, 65, 81, 11-9, 210*. 
SOMA, A name of the Moon.-r-'S'oma uor«, Monday. Vide p. 6 * 

SrilUTA, (loCVfio)—(wronjjly spelt in the Text Sputa) —True, or appi^cnt; in contradistinction of Mudhtf,ama^ 
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tor taxi^ tor Chand/*a graha^ or gati^ (rue or apparent place or motion of the Sun 

and Moouj in the Sjiiereal Zodiac, Vide the whole context of the aecond Memoir, ' 

SriilC, ?oa SPROIJ U, )—(wronglj written in the Text Sprdhu or Sprohoo )—A Lunat intercalary day 

repeated during two successive Solar days in the Kalendar. 

SR A'VAN A j (C^)—The fourth month of thellindu So^r year, when the Sun is in the Sign Ccircatdca 25, 

' answ^cring to the Tamil Audi ; vide p. 5, and Table HI,—Also the 5th month of the Luni.sblaT 

year, owing to that sort of year beginning with Chailra^ vide p. Q^,^Srdvana^ the 22d Lunar 
mansion. Vide p. 74. 

SRI', ( — The Venus Aphrodifus of the born Iffee the Grecian Venus from the Sea. (See Lacshmt\ 

- and Crlshna}. — SruCrishna is the 9th, and Sri,Rama the 7th incarnations of Vishnu, as a. 
Gsheb'taj and a Dtearf Brahriiin, the anniversaries of which are observed. Vide p, 31 k 
■ SRrMUC'HA,.(^^&) 04 ))_The- 7 th year ct JtipUerh cycle, -Vide Chr, Table I. 

>SRJ[STYAD,( DIUGONA, £^)”~^{»P^R'StrostKH Rigona in the Text.)>-The number of natural 

‘ clays expired from the grand astronomical epoch when the Planetary motions arc supposed tohavfc 
I first commenced, to any other epoch for which their places-are to be computed. Vide p. 79, SOi, 
81,82,243. 

‘ STinTYAIVDIIA, 3 C; 2 ^j.~)~-Thelime from the beginning of an Eclipse to its middle. 

Jp C- 

STIIIRA, general term for the 4eXtraoTdifl!iry Caranas. Nide Car ana ^ and p. 7-5. 

STHU'LA, C^o)-iTido Mdria,) 

SU’BUA, (^^)-u-The Yoga Star of the.23d Lunar mansion, a Delphini, Vide p. 74. 

SUBIIACIHT, )---Th€3Gthy€arof J^^fcr’5cyple. Vide Chr. Table-!. 

SUBIIANU, The 17th of the same. 

‘ 'SUCARM A, The- Foga-Star of the 7th Xunar mansion, /3 Geminorum, Vide p. 74. 

' S’UCLA, oa SUDIIA,(JSo K* —The 1st or^nlightened half of the -Lunar month,*-^The 3d year ot jupi/er^ 

cycle* Vide Chr. Table. I. 

•fSU'C’nJ, —^The Earth^s disc in cMnputing Eclipses.-J^The fourth term of a proportion, which is to fho 

' Moon’s equated motion, as the diameter of the Earth, is to her mean motion. This proportion 
corves in the computation^of Lunar Eclipses, to adapt the Earth’s shadow, to the Moon’s distance 
and apparent diamet(?r. 

"'^’UCIIA, (JJo One of the names of the Planet Friday.— S^ucra or Sulra, the Yogn 

Star of the 21th Lunar mansion, perhaps A Aquarii, Vide p. 74 and Table XL! V. 

^’*UDDIL\ COT!’, iS)—One of the sides of a right angled Triangle ; the second being sometimes called 

Q 

Hhtga^ and the bypothenuse Cmia. Vide p. 91, 94. 
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S’UDDHA DINA, 55")—(wrongly spelt Sooia dina In the Text)--The day on whicli a particular phce- 

riomenonis to occur. Vide p. 8, 79, 8), 83, 243, 244, and Tables XLVXH and XLIX. 

SU'LA, — The Yoga Star of the 9th Lunar mansion. Uncertain; perhaps 49 or 30 Vancri, Vide p. 74. 

SUMETIU, Northern hemisphere. — A fabulous region over the North Pole, where Indra is 

said to preside over the Suras or Devatas, (Vide Cumcru), 

SUhWA'RGA, —A term meaning i'carc%;.or a time unfarourable for agricultural undertakings, 

which occurrence is, from time to time, predicted in the Kalciidar. Vide p. 3Pi, 

SUrXAMI, The 7th day of the Lunar Paesha. Vide p. 70. 

SURA, 'A measure of lime equal to the LOOth part of a parr/, which see. Vide also p. G. 

SURABIII, _The mythological Cozq that grants every boon in allusion to the Spring, ' ^ 

SURA DEVI, The goddess of wine : sometimes used figuratively to signify Ihejear. 

SURAS, — Bcmign spirits governed by Indra^ harbouring about the North Pole, who with the Jsuras 

churned the ocean, and extracted the Jmr'iia or water of immortality, pending whiidi a furious 
war broke out among them, in which Vishnu took a part, as w ell as Surya and Chandra^ who 
were the occasion that liahu^s head Avas severed from its trunk by the irresistible operation of 
Vishnu'*s chacra; all which allegories figure an Eclipse of the-Sun, which occurred near the 
Moon’s ascending Node. (Vldo Devaias SLod ulsuras)^ 

SU'RYA, ( c^O^J^.O^-The name most generally given to the Sun (vide Ravi), — Sitr^a savarni^ one of the 14 
c> 

Patriarchs who preside 8ucc^s,sively ov<?r the 14 Manz^aniaras of the Culpa, Vide p. 311. 

.SU'RYA SIDDILVxNTA, (KNJ^??g&‘^C^>-The first (though not the oldest) of the authentic and inspired 
Sasfras^ held in great veneration hy all manner of Hindu Astronomers, although they acknowledge 
that its elements, without the assistance and use of the tikas, or commentaries, no longer furnish 
means for representing the true positions of the Planets. It is pretended that this book was 
revealed 1000 years before the beginning of the Treta pug (A. 3027101 Ante Christum).-— 
European commentators, however, have all agreed to reduce considerably thia^ enormous antiquity, 
though they still differ vastly in their opinions touching its true epoch ; som*e supposing it to have 
been written 2030 years before Christ (i. c. 98 years after the Flood), others, in the 12G8th year 
of the Christian iEra, Mr. Bentley, how'ever, seems to have proved, after a very profound 
research, that let the antiquity of the siddhania be vhat it may, it only came into 

general use in A; D. 538.—Vide the whole of the second Alemoir of the Kata Sankalita^ and 
particularly p. 7, 17, 63, 69, 90, 199,- 200, 239, 246, 325, 329, and Tables XYIf, XLVIII 
and XLIX. 

SU'TRA, —A rule, a precept, a computation. 

SWA'RO'CHISriA, 3~^®^)*^One of the 14 PalriarcM who preside otcr the 14 Manmnlarasvf tht 
Ctdpa^ noticed in the Kalcbdan Vide p, 311. 
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^>\V'ATr, 15lb Lunar mansion. Vide p, 74. 

SWA^YAMBHUVAj (cir|j^ :5500?J5i^6}^ of. the.Patriarchs as stated, arilde'SzoMchishti, Vide p. 311. 

;T 

TADYA, (^Sia5c)—The 3d Lunar day of the Paesha, ,Vide p. 70. 

TA'MASA, —One of the 14 Patriarchs (vide article ^iCwrac/i/^/za). 

TAMIL, —Ihe name of a language, and of nn extent of country /where that idiom is in general use 

(spelt Tamulxn the Text}, and for which the Solar Jiulendar (Ravi is computed. 

Several European writers, and particularly Missionaries, speak frequently in their books'of the 
land of Tamil^ as if it were delineated upon the Map of'^Tndia, like the territory of a particular 
state ; but I am perfectly satisfied that none of them entertained any distinct idea of the country 

' < ^ ^hey were speaking of. The obscurity into which this designation is involved, has induced me to 

make some researches of the probable position and extent of the land under Consideration; 
and what follows is an abstract of my information,The TawzVland is the same Dravira^ 
and comprehends.all the districts in which that language is spoken, enclosing a portion of the 
Eastern parts of the Peninsula."*’—When was confined to ihdCkola Pand^a^ ^x\A 

Chera principalities, its Northern boundary was the Pdl^aiir river. When the Chola Princes 
colonized Tondamamtala^ it was extended YVestward to Tripeii^ in aline with Pulicat^ at 
which some pretend that the land of Dravird was met by that of TeUin^ana, Other auiho- 
rities however, extend it to the North, up to the river ChiMina^ and the latter supposition 
agrees best with our modern notions of the Geography of the country.” But if we attcnrrpt 
to estimate the extent of the land of Tamil hy that through which the language of that narneis 
spoken, we fall into the region of conjectures, some of which, however, maybe grounded on 
what follows: The Indian dialects which originated in Sanscrit, are said to be ten; viz. 
1 <» The sacred language used by therPi iests and Bhudists m the Island of Ceylon. The 
TarnuUc^ spoken in the Deckan and some parts of the Malabar Coast. 3o The Maladar 
extending from Cape Comc/ri (Comorin).to Mount//// (Dilly), which separates Malabar from 
Canara. 4q The UawnnVm, used in the districts of ////and thence to Ao The Marailak^ 
spoken by the various nations of that republic. 6o The Telugtt^ (Tellinga) used on the 
Coast of Orixa^ and in Golconda (the Nizam’s territory), down to the river Chrishtia, 7<J The 
Bengalese^ spoken in the province of Bengal, The llindustanee^ which is principally used 
in the upper provinces of the Bengal Presidency, but known throughout India, where it has 
become an intermediate means of communication between people speaking difierent languages. 
9*’ The Guzuratic^ introduced into Guzurat, Baroach^ Sural^ Taiita^ &c. 10® The Nepaltc^ 
of which eight dialects are spoken in’Ncp«/.”~^What is stated in the second article of this 
enumeration, agrees well enough^vvith the fiormer Geographical descripticwi, ’ YVe may therefore 

(») Thes»‘ particulars were obligingly commuuicatcJ to me by Dr, Wilson of Calcutta, and Captain D. Montgomerie, Deputy 

gurveyor General in India, 
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take the lundoj Tamil (when that term happens to be used in a general way) to mean (hat extent 
of country which begins on the Southern banks of the river Lhrishna^ and dividing from thence 
(he Feuinsula into two nearly equal parts, descends on the East, down to Cape Comorin. 

TAMUS, The Earth’s shadow in an Eclipse. 

TA'llANA, £g)^/rhe 18th year of JupUer^s cycle. Vide Chr. Table I. 

TAITARA, (tf 6^^?5')^(wrongly written Tzirpary in the Text)—A space of time 5 the same as Ptfra. VnJc p‘. 
71,131,132, 339. 

TAYTALA, writ ten Dhitalalw the Text)—The 4th regular Carana. Vide p. 75. 

'TE'Df, (“;ia)^(TekTgu and Tamil)—A date, according to Solar account—(wrongly written in the Text Iheidi). 
Vide p. 73, 77, 164, 313. 

TELUGU, (“gec;«b)-(written in.tlie Text The land of Telinsana, which is now partly subject to 

the British power, and partly to that of the Nizam, is bounded to the North by^he river Goda^ 
very; to the East, by the Sea; to the South bj the river Chriskna; and to the>West bj the 
river Manujera, which runs into the Godaverj/ at Sungum, The Tdiigu language is prevalent 
throughout that extent of land; flierefore when Telugii or Telllnga Astronomers are mentioned 
in the Text, those of the said countries are to be understood ; and the same of the lelugn year 
and Kalendar, when so specifically named, althongh that year be in fact the common Chandra 
mana, which more or'less prevalent in all parts of India. Vide Pr, p. vii, viii; lextp. 61, 
164, 201, 304, and article TamiL 

XrCA", (dS'T”)—A commentary.—Most of the siddhantas which have been written by modern Hindu authors, 
such as the Arya, Pafns'ara, and other treatises known by that designation, as well as (he tteds 
of Uhdscftra Achuryu, Vardha Tlulihira, and others, may be considered as comnventaries on the 
four principal siddkuntas, 

TlTIir, (Q^O_(wrongly spelt Tidhi ia the Text)—The l-30th part of the time which the Moon takc« to move 

through a Synodical revolution, whatever be its true duration.— It is also considered as the time 
during which the Moon’s motion to or from the Sun amounts to 12*.—A mean tiihi (of which 
there are 371 very nearly in the Solar year) is equal to 59S 3^ 38P of Hindu time (23^ 37' 27",2 
•European time) ; so that 64 mean iiihis are very nearly equal to 63 Solar days, and this differ., 
once of one day, in the said period of time, is the occasion of the Cshuya^ or expunged tilhis^ 
which in the Kalendars are called Jmavaha or Spr^c (wrongly spelt Sprohoo in (he Text) and 
which recur once in about 64 days.—When no tithi begins or ends.in a Solar day, the preceding 
iifhi is repe«ited in the Kalendar, and the same numeral answers to two Solar days : it ivS then 
oalled Athi or Athica —When two iithis end in the same Solar day, (he intermediate tithi is 
expunged and called Cshaya* —The 30 iithis of the Lunar month are divided in two parts, called 
Paeshas, of 15 iithis each. (See article Paesha). —The first tithi, independently of its proper 
name Pdd'yami, is also called Prathama ; and the last (Pavar^ami) Amavu^^a, meaning that ii, 
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Is (he tithi on which the conjunction falls.—The 3 5th tithi (also called Patarnami) is distin. 
guished by the name of Purnim^^ meaning that it is the day of opposition. Vide p. 60, 70, 72, 
76, 90, 109, 112, 117, 164, 172, 307, and of Chr. Tables p. xvii and Table If. 

TITHI TATWA, 5^)—A particular Kalendar which marks all the fasts, religious obserrances, and 

ceremoniei prescribed on certain days of the year. 

TRAYO'DAS’I, ( ^c53jrw^6 4)“^The 13th Lunar day of the Pacsha. Vide p, 70. 

TRE'TA YUG, —The 3d period of a Mahayug used in the construction of the Calpa ; the 

Hindu silver age, consisting of 129GOOO Solar Sydcreal years. Vide p. 7, 77. 

TRIDI SPRiC, (2)^)—(wrongly written in the Text IVidina spj'oko<})----V[de artfldes S/i/’irc and 
Athica* 

THUYA, ^ answ'ering to Radius^ being the Sine of 3 Signs or CO*. Vide p. 101, also 

Di(aji/a, p. 28. 

TRIN, OR TRAIRA^STCA, ( *1^ ’CT^'S)—A rule of proportion.—The common rule of three ; constantly used 
•in the resolution of Problems of Hindu astronomy,—N, B. This rule is to be found in almost 
every article of the two first Memoirs. 

TRICO'NA, (^g^£Q)_A Triangle. 

TllIVALORE, —A Tillage ia the Tanjore province, to which certain Astronomical TaWes 

refer. According to the Hindu Geography, it lies 3’ 32' 58" E, of Lanca in Longitude, and in 
10" 44'N. Latitude. Vide Tables XXXIlf ?ind XXXi V. 

TULA, —The 7th Sign of the Hindu Sydereal Zodiac, Libra £):. Vide p. 6 and Table III, 

TUNGA, UCHA, Superior, highea manda^ or Manduovha ; tha superior Apsis or 

Aphelion of a Planet, Vide p, 83, 84. 

TYA'JYA’, (wrongly spelt in the Text Thyajum and That portion of a Nacshatra^ 

which is deemed unlucky, is called Varjya^ and the period of its duration is the It is 

called Devi when it occurs at dny time ; and Ravi when at night. It is therefore an astrologicai 
element: but is nevertheless registered every day in the Ephemerides ; where the instant of its 
commencement is registered. Its mean duration is about 4 guddias (P* 36^ European lime), so 
that the beginning being known, the end may be supported, with sufficient accuracy for practical 
purposes, withoul actual computation. Vide p. 75, 181, 307, also article Varjya. 

TYE, (?» )~.-Tlic 10th Solar month, answering to the Hindu Maglui^ when the Sun is in the Sign Macara 

Vf. Vide p. 5 and Table III, 


♦ VACIJ, )—Spelt in the Text Vacluj^ after Father Bcschi’s orthography.—^This term, like that of 

SillandiJ) is unknown to the Madras Pundits, but it is unquestionably used in the provinces of 
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. Wadura and Ttnnivelly fo designate a particular sect of Astronomers who reside In the Northern 
parts of the land of Tamil; ride p. 7 and Table I. 

VAIDHRITI, The Fo^a Star of the 27lh Nacshalra or Lunar mansion, ? PUciam ; vide p. 19, 74, 

215. 

VAISA'GHA, (■2_'T®4))-fThe fn-st month of the Hindu Solar year, when the Sun is In the Sign MSshet T, 
answering to the Tamil Chit'fam. Vide p. 6 and Table III. 

VAJRA, The Fowa Star of the 15th Lunar mansion, Jrcturus. Vide p. 74. 

VAK YAM, ()—(its written in the Text, but according to adopted system Vacyam ) —The Solar process for 
all manner of astronomical computations; vide the whole of the second part of the 2d Me. ^ 
moir, from p. 118 to 148. — Pacyam dhariaavana, an element of this process, being the remain, 
der after dirision of the Ahdt'gattu by a xadam^ culdnil^ and Which 

remainder, expressing a number of days expired of the current diviiram, is the argu^ment for 
nsing the first I’acfom labia (theXXVlthof this collection). Vide p. 19, 118, 122, 132, 138, 
230, 330, and Tables XXVI, XXVII, XXVIII and XLVII. 

VA'M.ANA', (oS^SSOc^)—One of the incarnations of Vishnu in the form of a Brahmin Dztarf ; the annirer. 
sary of which is noticed in the Kalendar. Vide p. 311. 

VANATA'NS’A, (SSS”eF’o5')—(as spelt in the Text, but acco-rding to our orthography >4ra«at«ns«J~ 
Altitude._ Awnatunsa bhiigus^ degrees of altitude of an object hbove the horizon. 

VA'RA, OR VA'SARA, — A week of seven natural days, named after the Planets and arranged 

* in the same order as they are in the European week. The name of each day (beginning with 

Sunday, arid adding o«ra to each) aroi 1« Ravi. 2e Shma. 3o Mangala. 4<.> Badha. Guru. 

6» Sacra. 7“ Sdni _The tabular notation of the ferim, or days of the week is, 0 for Sunday, 

1 for Monday, and so forth to 6 for Saturday ; 7 being accounted aero. Vide p. 6. 
vyARATIA, (jSir>^Sr*)—One of the incarnations of f^Vtnd, in the form of & Wild Hog, the anniversary of 
which is noticed in the Kalendar ; vide p. 311.— An Astronomeir, tiie reputed author of a system 
of Astronomy referred to in the Sd/ j/ffl, FtMut'/ia, and Slddhantaa, and therefore supposed 

by modern Sastris to be anterior to them ail. But European commentators entertain a belief 
that the work which goes by Varahd’s name in present times, is not the real orie ; and that the 
treatise which has reached us, is a fabrication of no older date than the IX-th century.-Fani/ifli 
Mihira, another Astronomer, thought by many to have been ootemporary with the Emperor 
Jebar ; but whom others are apt to confound with Vardka Acharya, and olhe« of the same 

name_N. B. The Telugu Astronomers pretend that Vardka Mihira flourished in the 3600th 

year of tho Cali yug (A. D. 499), i. e. at the close of tlie 2d Padah of the Aymansa, whentbe 
Sub, Moon, arid Equinoctial points (according to the doctrines of the Surya Siddhanla) weoc la 


the first point of the Hhidu S/dereal Zodiac; or, in other words, when the Rishis were in the 
1 st point of the Solar Sign Mjsha Tj aad in ^ihe same of the Lunar mansion Jsioinu 

VARGA, 

VARRYA, (of6 JSj**)—T he Voga Star of the 18th Lunar mansion, J?Uares ; ride p, 74, 

A^AliJYA, (wrongly spelt in the Text fVurJum xVcertain point in each Nacshatra, or Luimr man* 

sion, called its Dhruva^ determines the duration of this astrological element; and the time which 
the Moon’s disc takes to more across this ill-omened point, is called the iyajyh / the itiean' 
duration of which is about 4 ghndyas of time (Ih 36^ E, T,); but its true duration is greater or les* 
according to the Moon’s continuance in the incumbent Nacskatra j which depends on her positioa 
relcitively to her Jpogeeyand determines whether her stay in the mansion be more or less than 60 
‘ .ghadyas ,—The tyujydoi the is always punctually registered in the Ephcmerides of the 

Kalendar, of which it is one of the fire permanent articles, by stating the time of its beginnings 
Pending its duration, all voluntary business of importance must remain suspended ; but as the 
instant of its ending is not announced in the Kalendar, people calculate generally on 4 ghadijas 
'of inaction from the, beginning of the varjya, 

VARSHA, —The third season of fhe Hindu Solar year, comprehending the months of Sruvana and 

BhadrapadOf when the Sun is in the Signs Carcata 25 and Sinha answering to the Tamil 
months Audi and Auvani ; vide p. 4, 

VASANTA, (c6 <io3)—The first season of the year, eomprehendiiig the Solar months Chaifra and Vaisac'ha^ 
whi n the Sun is in the Sigps A/ena K and Mesha 1C, answering to the Tamil months Pungoni 
and Chiiram ; vide p, 4, 

VAVl LALA CUCIIINNA, ^Telugu Astronomer who is supposed to have flourished 

in the 4S99th year of the Cali yug. He has left some tables for computing the position of (he 
Planets, and some tracts on the construction of the Luni.solar Kalendar, of which the Appendix? 
to (he second Memoir of this collection is one. These are much esteemed by the Astronomers in 
Telin^gana*. Vavilala’s computations refer to the meridian of Lanca^ and agree better with tho 
doctrines of the Surya Siddhania than those of any of his compatriots ; vide p. ,81, 153, 167, the 
Appendix to the 2d Memoir, and the Tables from XLI in XLV*, 

VA'YU, (TT^cSoo)—The Atmosphere,. 

VE'DAM, (*^^0)-~An element' of the or Solar process; containing 16009S4 days; vide parts, 

second Memoir, and p,. 122, 132, 133, 335*, 

VE'DAS, —The inspired books, four in number, viz, lo The Rig ^ 2® The / So The Yajur^ 

4o The Atharvana vedas. (For the particulars of each, see the respective terms), 

VE'DIIEI, FOR VETHEI, (1§^)—An astrological element, an account of which is givcn.at pages 75, 308 and 
309 of the Text, and noticed in all the Ephemeridfes, 
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VELLISC^^)—The Tamil name of Tenuj. . 

VI.ARCKNDU SANGAMA, ('Wrongly spelt In the Text VLarc(uTndu:Sangama)-^Con. 

junction of the Sun and Moon, Vide p, 70, 89, 90 ; also Ancndar Sangama), 

VIASSEI, (T^dSo^'8)--“The 2d Solar Tamil month, ans'vveriiig to the Hindu JahhVaj ^ hen the Sun is in the 
Sign Vrhha y ; vide p, 5 and Table 111. 

VIBIIAVA, (S?rS?)—-The 2d year of Jupiter’s cycle ; ride Chr. Table I, 

ATCaLA, ^ er®)~-The l-GOth part of a cdld» The second of a degree. 

VICARI, —The33dyear of the cycle of Jupiter j yide Chr. Table I, • 

VICRAMA, (5) rhe Hth year of the same* 

V1CRAJ^A''DITA'A, A Prince who has giren his name to an yEra, and who is said to have 

flourished 135 years befoi’e Artfinaiiana. Its epoch falls when 3041 years ot* tl^e Cali yug had 
expired. The ^Era'' Vicramaditya is little used in the Peninsula of India, although its current 
year be generally inserted at the head of the Kalendars.—In those provinces where it is current, it 
icrveS to number the Luni.solar years, in the same manner as the Salivahana in the Carnatic 
for the Soliir ones j vide p. 18, 29J,‘295j 302,' 303, 31J, 318, and Of the Chi’. Tables p. xii,'and 
Table II. 

VIGRITA, —The 24th year of Jz//>?Y^/’^'‘cycIe ; vide Chr". Table I. ■ • 

^ g • 

VPCSIIEPA, CSX oO)—Celestial Latitude (vide FeUana)—Fkshepa UAnirtf, the greatest inclination of a 
Planet’s orbit; vide Parania'pama and'p. 74, 91, 342.— Vkshepa pataca cala. See Tableat p. 342, 
VIDIYA, OR DWITYA, —The second Lunar day of the Vuvsha ; vide p. 70, 112. 

ATGHAD’IYA,. in the Text 'vlguildia)^T]x(!i l-OOth part of a ghadiya; an Indian 

minute, erjual to 24 seconds European lime.' 

VIJAYAv-or ATJYA^ (SlBi-iSo)—The 27th year of Jupiter's cycle ; vide Chr. Table H 
VILAMVA, OR VILEMBI, (<t)^ o£))—The 32d of the same, 

VdLlPrA, See ^2Ca/a and A/MrfoJ, . 

VIMARDHA RDIIA, —The time from the apparent conjunction to the end of an EcKp^/. 

(yide Sthityardha), 

VINADICAY, —The l-60th part of a nashicay ; vide p. 5, 71.' 

VfPALA, (^5Ge')^The same as a the l«6th part of a ; vide p. 5. 

VIRDHAMANDA PTIALA, SS'^JeO —The equation of the second inequality in the motion of (he . 

inferior Planets. (V\d<i Sigkra and Stghra Chaturtha), 

YlPtCyDIIACRIT, )—The 45th year of Jupiter's cycle ; vide Chr, Table L 

YIRO'DHf, —The 2Jd of the^ame ; vide do. 

VISA'CHA, —The 16th Lunar mansion ; ride p. 74, 

VISHAMA, A Plauet is said to be in viskama when, it iaia 90* froahtbe Sun Is Itt 
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tL^hamay when he Is In the Equinoctial points.— Vishama cKhit^ay the Shadow of the Gnomon 
at'middny when the Sun is in the (videthe hjpoth^nuse 

of a right angled triangle formed by the Sancu (Gnomon) and the two sides of the Shadow ; vide 
Sama and Varidhty also p. 91, 94. 

VISIICAMBIIA, —The Star of: the 1st Lunar mansion ; supposed to be 7 or/3 Arktisi 

vide p. 74. 

VISHU, (SoSj)—T he Tamil name for the 15th year of Jiqy/farV cycles—^the same as Br%rt. 

VISIINU', (S)c!3o) — T he second person of the Hindu triadj—the preserving power^ too well known to be farther 
, particularized, — Vishnu is often taken as a personification oi time ^ m well as Siva ; vide p. 31L 
^Vishnu dhcirmooUaray a treatise on astronomy. 

VISTOVA, (S&5^)--“The Equinoctial points, called dX%o A panels y Dhr urns y and CrantkPatas — Vislmva 
dinOy the day of the Equinoxes.-^wen cldhu^Uy the Shadow of the Gnomon at noon on those 
• days ; vide Vhhamay and p. 84, 313. 

VISIIWA^VASU', et tSo)—The S9th year of Jupiter^s cycle ; vide Ghr. Table 1. 

VISIT, (spelt VuUi in the Text. )-r A name for the 7th and ordinary Caranay also called Bhudra ; vide 

p. 75. 

VRIDDIIf, (Sj^ &i)—The Voga Star of the lllh Lunar mansion; very uncertain ; perhaps 70 or 71 Lcmis t 
vide p» 74. 

VRIDDHTARGIIterm used in the Kalendar to signify Abundance,; — It also means 

the time favourable for agricultural operations (astrohgieal) ; tide p, 312. *' 

, VRIHASPATI, OR VARAIIASPATI, One of the most common names of the Planet 

__ Vrihaspati chacrUy the cycle of 60 years which gives a specific name to all the Solar and LunL 

.. soXsiT Vrihaspati manay the year of JefprYcr, during which he describes one sign of his 

^ orbit._Hi The Teiugu Astronomers make no diflference between this and the common Solar 

year ; vide p. 70, 147, 195, 212, 296,303, and the Tables from.XI to. XIX; also Chr^ TabkTo 
r VRISHAj, The Solar , Sign Taurus g ; tide p, 5 and Table HI. 

VRISCHICA, S')—The Hindu Solar Sign Scorpio J1l ; vide do. 

V VRITIIAM, )r*^Fast, or day o/ fasting ; vide ;p. 311. 

VURGA, — (so spelt in the' Text, but perhaps more etn’rec'dy F«rg«.)—Tlie square of a ntiinber.--.N 

Varga miila or metUy the square root of the aame ; vide p. 343. 

YYAY\y (^isaS^) _ The 20th yeVLt of J tipUer^s cycle; vide Ghr. Table I, 

VYAGH ATA, —The ¥oga Star of the 13th Lunar mansion : uncertain ; perhaps 7 or 8 Corvu 

VYANGULA', The l.60th part of an angiMy or digit (wrongly spelt in the Text v/new/a)—A 

measure used in the computation of Eclipses, and Gnomonic Problems, 

V YA'SAM, ViSIICAMBIlAM, VISTRITI, <6 o)—T erms uaed to express the diameter of a circle; 







§L 


( 393 ) 


VYATITATA, Fo^aStar'of the 17th Lunar mansion, gSeofpti. Vide p. 74. 

VrsVASWATA, cS)^One of the 14 Patriarchs \?ho preside successively over this 14 Mmzoaniaras 

of the Vide p. 311’. 

U 

UCII.V, —^The Apses of a Planet’s orbit. {Yide Manddcha,) 

UJANI, spelt in the Text Ujjayini )—A city under (he same meridian as Lanca; snpi. 

^ posed to lie near the modern t6wn of Oogein, Its Longitude from Greenwich, is therefore 75“ 35' 
16* E. Its Latitude is 23* iP 30" North. Vide p. 7. 

ULLAGNA, ^e) Kv)_^The Lagna of a particular place; answering to the oblique ascension of the asters, in 

any jee which has Latitude; vide p. 92, 101, 103, 104, where the Uilagna of Madrasjs gmn 

for every Sign of the Zodiac; and Table XL VI, for the Latitude of 16 15 • 

UPHA'DI', Opadi )—A term referring to the LunLsoIai* Kalendar, 

^ and meaning an expunged day. Vide Tithi ; also p. 72, 311» 

/ UTPA-TA. natural prodigy or phaenomenou. 

UTTAMA Oneof the 14 Patriarchi who preside successively, over the 14 Manwantaras ot the' 

^ Calpa. Vide p. 311. ^ 

UTTARA, -'(wrongly spelt Vutra in the Text)--.The North point—When Uttara isprcBxed to the 

name of a Naeshatra^ it means the second of the same name. (Vide Purva,} 

UTTARA JYA, ^ versed Sine of an Arc. Vide Table XXX* 

w 

WAtNIJA,4?5r^«)-(»pelt !n the Text WarnnjO—The 6th and ordinary Carana. Vide p. 75. 

WURJUM, (l68!i3?"0)—See Faryj/a, 

WUTRAJYA, ?j£3—el<?>'aent of Hindu Spherical Trigonometry, Vide p. 99, and' for the dimon. 

itrafion p. 42 of the Tables; 


V 

YAJUR VE'DA, (cSSORJ' 6)—The second of the inspired vidas, which compreliends the Avhole science of 

religions rites and ceremonies, such as fasts, festirals, purifleations and sacrifices. 

YAMA, {a55:6o)—The godhead who presides orer the Jsurasor Daitj/as. (Vide Devatas)- 

YAVA COTI, (dSo?6§”^(S)_One of the four imaginary cities supposed to lie under the Eijuafor at a distance- 

of 90* from each other, Fona-eofi being West of Lanca. Vide p. 9. 

YECADASI, (‘,^1^ 85^)—The Ilth Lunar day of the Paesha. Vide p. 70. 



• MIN/Sr/^ 


§L 

(. 594 ) 

YO’JANAf ( c^jrwgtjS?)—An Astronomical and Geographical moasare, deduced from the ratio of the diameter 

of the Earth to the circumference of its Eciuatorial circle. The dimensions of the ^ojanay like 

those of any'other measure, originate in an arbitrary division of extent, for which the Hindus 

have chosen a finger or an^uluy as a standard to be found in nature. By that common 

measure they estimate not only distances, and the dimensiom of ihe Earth, but even the 

distance of the Planets, their Parallaxes, and (when referred to particular points on the 

surface of the Earth) the elFects of their Longitude and Latitude as to time. The Hindu 

Matl^ematrcians divide the diameter of the Earth into ICOO parts, whence they have this expres- 
-- 2 • • 

sion V 10X1600 z: 5059,6 yojanas for the value of the Equatorial circle. An angle of one 
^ minute of a degree is supposed to be subtended by 15 yojanas, at the mean distance of the Moon ; 

so that dividing the Earth’s semi-diameter (SOO yojanas) by 15, we hare 6S^ 20^ for the Moon’s 
< mean horizontal parallm. It follows from this result that 53' 20* of the Moon’s orbit will 
measure 15 yojanas, and that her whole orbit (360*) will measure 324000 yojanas. Hence 5059 
(the circumference of a great circle of the Terrestrial Globe in yojanas) is to 800 yojanas (its 
semi-diameter), as 324000 (the circumference of the Moon’s orbit in y^anasjvsio 51235 jiojanas 
her mean distance from the Earth: from which U follows that this diatance (according to the 
estimates of Hindu Astronomers) is about 64 semi.diameter* of the Earth.—As the Moon is 
' supposed to complete 57753336000 Sydereal revolutious in a Calpa^ this number drawn into 
324000, gives 18712080864000000 for her absolute motion during that time.—It is a 

principle in Hindu Astronomy That the absolute motion of Planet in a day,*or any other 
given time, Is equal to the absolute motion of the Moon in the same time,”—Hence if the 
absolute motion of the Moon during a Calpa, be divided by the number of inean rerolutioBs 
completed by nay Planet, during that period, it will give the Caesha, or circumference of the 
Planet’s orbit in ^oJrtnflr^—To convert degrees of Latitude and Longitude into they use 

the follo^iring proportion : As 360*; to the proposed number of degree*; so 5059 yxyanas (the 
circumference of the Equatorial circle), to the number of yojanas sought,”-~The Hindus 
subdivide the ybjana into a great number of parts, in the following maimer ; The y^a7ia -f* 4 
crosas -f- 1000 dhanushy or dandas -i- 4 restasy or cubits 2 vitistisy or spans -r ^pstdasy or 
foot breadths -5- 6 angulaSy or finger breadths 4 paras, —Some make the croro 2000 daw- 

dasy or half a pbjanay which agrees better with that in which the distances are usually computed# 

Vide Art. 8, Sect. I of the 1st Part of the 2d Memoir, p. 9?, and the 2d Fragment, p, 330, 
YECJYA, (Vide Dnaj^a, TriJi/a). 

yO'GA, (63 j^K)—T he leading or principal Star of a Lunar mansion, the position of which is given in the 
Hindu Astronomical Tables.—On these we shall only observe that in taking (he Latitude and 
Longitude ©f Stars, as laid down in these catalogues, the former Is to be considered as an arc of 
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the meridian which intersects the and the EdipUc; and the latter as the portion of the 
Ecliptic which is intersected by the same meridian, and the Equinocllal. Colure, There are 28 
Yo^a Stars (including Abhijit) in the Lunar Zodiac: but with the exception of IS or 17 of 
these (on the'identity of which there can belittle doubt), it is very uncertain to which of the Stars 
in the European catalogues, the remainder corresponds*— Harshana (which no doubt is the same 
as our Spica Virgirm) seems to be the Yoga which drew most tlie attention of the ancient Hindu 
Astronomers; probably on account ©fits Contenient magnitude, and declination; which at the 
beginning of the IXth century was 9* 38' 13’ S.^To this Star (hey referred the beginning of the 
7th month of their Solar Sydereal year, from which they concluded its beginning ; and there is 
every reason to suppose that it was on the result of observations of Hanhana that they established, 
their CrantuFalaMati^ or precessional variation; i surmise which, if correct, oftera a singular 
concurrence of circumstances, for it was by observations of the same Star that Hippa¥chu$ first difl(- 
covered (in the Ild century before Christ) the motion of the fixed Stars from West .to East; jide p, 19, 

art. 9._a term so pronounced by the Telugu Astronomers, and thus w ritten in the Text, 

but l ogaasspelt by the Carnatic SaHris^ is an astrological element, containing the same number of 
accidents as there are Yogas in the 27 regular mansions of the Lunar Zodiac ; bearing the sama 
names, and arranged in the same order; but having no sort of Astronomical reference to them.— 
A Yogu is the time during which the sum of the motions of the Sun and Moon, amounts to one 
NaeshatrOy or 13*20''. Its mean duration is 59 g 29v ^ipj75 Indian time (23h 47’44’24* 
European time) ; 17 of which are nearly equal to 15 days; which occasions an equation slomewhat 
similar to that of the Cshapa tiihi (w hich see). Vide p. 7, 19, 74, 77. 

YOGHIADI PATACA, (c3or^ ^>-^The second Table of the Vaej/a process <the XXVIIth of 

this collection), giving the equation of the Sun’s motion, considered at the rate of 1 degree for a 
day, to bis true motion for every 8th day in the year. Vide p. 124 and following. 

YUDHISHTTIIRA, (aSoO^SxJJ')—^ Prince of great celebrity in Hindu history, who according to Indian 
authors, reigned about the beginning of the Calling ; some, however, fix th'e epoch of his reign 
^53 years later, or in the year 2448 before Christ. He is said to have been cotemporary with 
the Astronomers Fardsdra^ and Garga, 

YUG, orYUGA, CdS^oX”)—Signifies properly the conjanctloii, and sometimes the opposition of the Planets. 

It is, howe<ver, more generally used for signifying a long period of years, at the expiration of 
which certain phocnomena, or circumstances, recur.—The principal made use of in present 

times in Astronomical computations, have been mentioned and explained under the respective 
heads of Maha^ug, Sutya^ Treta^ Dioapara^ and fJali yugs^ and need not be repeated in thla 
article,—It is, we believe, generally admitted that ancient Astronomers invented their Yags with 
reference to some of Jupiter and the Sun'^s coiyanctions, in the beginning of the Zodiac; and 
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that more recent ones, (with a fiew to lengthen tlieir periods), have referred thejm to those of 

Saturn and the Sun, _But modern European commentators hare made such prodigious alterations 

in the epochs and durations of these YiigSy without changing their names, that we shall not 
attempt tofoUowthem ina Glossary, which was only intended for facilitating the reading of the 
present work, and the study of modern Hindu Astronomy, with reference to that system of 

, * Chronology, which was followed in India since at leasty thirteen centuries, an estimate which is by 

no means overrated, even if we adopt the opinions most unfavourable to the antiquity of the Sutya 
Siddhanta ; vide p, 7, 77,^Yuga dina (sometimes written yugadia) means the anniversary of the 
day on which the current Mahayugy and any one of the four lesser Yugs began \ which anniversary 
Is always noticed in the Kalendar ,—Telugu Astron^ers use sometimes the term Yugadia^ for 
Ahargana, Vide p, 240, and Chr. Table II. 

YUIIKA, oi; GiURUJAH, (dSooS'r", KJfai)—‘The 5th and ordinary Vide p. 75. 

YUVAV''(dSbOtf)---'The 9lh year of Jupiter*s cycle. Vide Chr. Table I. 


END OF THE GLOSS ART. 
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Of Arabic, Persian, Hebraic, and Hindustanee words, and terms, used in the Kala 
* SanJcalita.—H .Ti, The orthography is that of the French Chronologcrs of the last 

century* 

The languages are distinguished hy A for Arabic^ P for Persianj H for 
Hebraic^ and Ind. for Hindustanee. 
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Aaron.aUrashld, 219. 

Ab, M. 301. 

Abcn, P. 297. 

Abib, H. 301. 

Adar, P. 297, H. 301. 

Adu, H, 300. 

Affircr, or Assirer, P. 297. 
Ahad (Yoom-et) A. 221. 
Albategni, 219. 

Alfragan, 219, 

Albazcn, 219. 

Almamon. 219. 

Ahiioud, P. 297. 

Aniran, P. 297. 

Arbaa (Yoom-el) A. 221. 
Ardihast, or Ardisusht, P. 297. 
Ardabshest, P. 297. 

Arzashel, 219. 

Aahnoud, P. 297. 

Asrudia, or Aphrudin, P. 297.. 
Avul Ilaffa, Ind. 221. 

Azur, P. 297. 


B 


Badu, H. 300. 
Bfhen, P. 297. 
Beheran, P. 297. 
Bebman, P. 297. 
Bod, P. 297. 

Bui, H. 301. 


Card!, P. 297. 

Char Shunibol, Ind. 221. 

Cisieu^ or Casleu, H. 301. 

D 

Dg<?laUul-do€>n; Bg^lalean, 297. 
Dgiooma, (Yoom.el) A. 221. 
Dghioush, P. 297. 

Bi, P. 297. 

Bibameher, P. 297* 


Bibadin, P. 297. 
Bibadur, P. 297. 

Bin, P. 297. 

E 

Effabt (Yoom-el) A. 221. 
Elul, or Ehanim, H. 301. 
Epagomcnes,. 297. 

Erd, P. 297. 
Esphendarmer, P. 297. 
Ephendartnod, P. 297. 
Elwar, Ind. 221, 


FeTardIn, P. 297. 

Fuzelee, of Indian Chr. Tables page ix, and 
Table II. 

G 

Giumadl, or Glumtsil (ol-Arul, and el.Au* 
keer)A. 221, 224, 226. 

II 

Hejira, x, 219, 230, 233, 296, and refers to 
page ix and xiv and Chr. Table ill. 
Iloshounesh, P. 297. 

Hormozd, P. 297. 


Isitr, H. SOI. 


Jlar, H. 301. 

Jumma and Jemma Rhaut, Ind, 221* 

K 

Kamls, (Yoom-el) A. 221. 

Kebie, H. 300, 301. 

Khordad, P. 297. 

Khour, P. 297. 


Mah, P. 297 


M 
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Maliorum, A. ^21, 224, 225, 232, 
Marasfend, P. 297, 

JVlarsbesvam, li. 301. 

Meh, P. 297. 

Aleca, and Medina, 220. 

Merded, or Mordad, P. 297. 
Mungul, Ind. 221. 

N 

Kabonasfsaar, 220, 294,302. 
JVisan, H. 301. 


Olympiads, 294, 302. 
Omar, 219. 

Osman, P. 297. 


Peer, Ind. 221. 


R 




Rabi (eUArul and el.Aukeer), A. 221, 
225. 

Ram, P. 297. 

Ramadan, or Ramazan, A. 221, 225, 
Ramiad, P. 297. 

Regeb, or Reglhab, A. 221, 225, 226. 
Rc<>)i, or Roush, P. 297. 


Saabath, II, 301. 


224, 


226, 


Saros, or Sossos, 59, 302. 

Son 

Shahaban, A. 221, 225, 2215. 
Sharirar, P. 297. 

Shawal, A. 221, 225, 226, 
Shebeth, H. SOI. 

Shirbirir, P. 297. 

Sieban, H. 301. 

Sduroush, P. 297. 

Suffer, or Sepher, 221, 224, 226. 


.Tarik Dilcarnalm, II. 296, 
Tbaleth (Yoom.el), A. 221. 
Thatnuz, II. 301. 

Than! (Yoom.el), A. 221. 
Thebeth, H. 301. 
Thebith-Ben-chora, 86, 219. 
Thir, P. 297. 

Thisri, II. 301. 

Tir, P. 297. 


Vahesl, P. 297. 
Ve.A(Iar, H. 299, 301. 


Yezdegird, Yezdogirdip, 297. 

Zoolcada, or Zoolcayadah, A. 221, 225,226. 
Zooledgf, or Zoolcagiadah, A. 221,226, 226. 





On the Hindu Holy days and Festivals. 



1 SHALL offer but a few words on tins subject, which has long since been laid before the 
public by Sir William Jones in his translation of Raghunandana's tract, containing an accojrnt 
of the rites and ceremonies observed generally by the Hindus during the course of the Luni-solar 
year.a (*) My sole motive for enumerating these epochs anew, was to comply with the wishes 
of several Pundits with whom I had intercourse during the present research, and who conceived, 
that my account of their various Kaleudars would be incomplete if the present article w'ere 
omittedi 

I have compared the present list with that given in the Ttikt Tatwa ; and with the only exception 
that the latter is much fuller^ and consequently more satisfactory than the present one, I hare 
found no material difference between them. The variations which occur are to be ascribed to local 
customs and circumstances; and therefore the present catalogue must be especially referred to tho 
inhabitants of the Garnallc, although the same observances may bo kept in other parts of India, 

Of the fixed and moveable feasto* 

These words are to be understood in their literal sense when referred to the respective; Kalend^s 
on which the festiTals depend ; but not so when these are compared, or referred to the European 
Kalendar. ' 

Thus for instance the festival of Srframa-navami, always falls on the ninth Tithi of the 
first Paesha, of the Lunar month Chaitra, and therefore, in as much as the Chandra Panchcmgnm 
is considered, it is a fixed holy day. But it is clear that it must occur sooner or laler erery 
year, when referred to the Ravi Fanehangutn^ according as the beginning of the Lunar falls 
nearer or farther from that of the Solar yean 

The Hindus of the Carnatic observe 37 principal feasts during the course of the Luui.iolar year ; 
S2 of which are fixed, and 5 are moveable, in the sense above explained. 

Besides these, there are five holy days governed by the Solar Kalendar: four of which are 
determined by the Epochs when the Sun is in the Equinoctial Solstitial points of the Stjdcreai 
Ecliptic. The fifth is only one of recreation. The natives of these Provinces observe, therefore, 
forty-two holy days in all. 

Of the holy days which are governed by the LunLsolar Kalendar, 

1, Yugadi Vundaga, —The 1st Tithi (Lunar day) of the Chandra Sumvatsara^ called Siddhanta 
Chandra mana in the Carnatic, and reckoned in Bengal according to the style of Vicramaditya, 

2 . Srirdma^navami* —The 9th Tithi of the 1st Paesha of the Lunar month Chaitra; which is 
the anniversary of the incarnation of Vishnu in the shape of a Rajah, or Prince of the cast of 
Cshetria, —A day of prayer and recreation, though some devout Brahmin* keep fast. . 


Vid« Aiiatic Roicnrches, voh III, p. 25T. 
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3. MadanaJraybdmi ,—A festival in honor of Cdma diva the god of love. This is observed 
on the 13th Tithi of the Ist Pascha of the Lunar month Chaitra ^ but principally^ in the Northern 
Provinces. • 

4. Chiitera Pavurnrmi ^—The 15th Tithi or day of full Moon in Chaitra, on which day 
Chillcre Gupta (the recording spirit of Yaraa’s chancery) is ceinrucmorated, 

5. Balarama Jayenti; Acshu;yu TrUi^a ,—The Sd Tithi of the month Vaisac’ha, 1st Paesha,-— 
N. B. When certain days of the Moon fall on certain days of the w«ek, they are called 
Acshdtfks^ ovimperishaMe, The present festival is subject to this contingency; but it is not 
considered so in the Carnatic.—This Tithi is the anniversary of the begiuning of the Tretayugj 
and a day of recreation. 

6 . Nrisinka^ or Narasimma Jayenii ,—The 14th Tithi of the 1st Paesha of the Lunar month 
Y^isa^cha; being the anniversary of Vishnii’s incarnation as half a Hon, and half a man. 

7. Fyasm Favurnami or Ddnamd vasyacam »—-The 15th Tithi or full Moon of the Lunar month 
\A‘shMhay kept in commemoration of Vyasa (one4)f the Avaiaras)* ,116 was one of the most 
celebrated Penitents, and the reputed author of the 18 principal, and IS inferior Furanus^ and 
also pf all the Mantras or forms of prayer, in existence. 

8 . Garttda Funchami ; or Kdf'a punchami —-The 5th Tithi of the Lunar month Sr&vana^ oa 
'p’hich day the serpent of Vishnu is worshipped. 

Vara Laeshmi Vrittum, —(Moveable). This holy day is always kept on the Friday which 
pr^;edes ihsifuU Moon of the Lunar month Sravana^ reserved for I^acshmi’s worship. 

10 . Rugoopah Curmum —(Moveable); to be observed,oa the day wh^jn the Moon is in iht 
Naeshatra Sruvana. The Brahmins begin to read the Rig veda. on this day, 

11 . Ejurupa Curmum,^The 16th Tithi, or day of full Moon of the Lunar month Sravana, 
On this day most of the Br^ibrnins-renew their sacrificial chord ; and begin to read the Ijur veda. 

12 . Crishna Jaumushtami ,—The 8th Tithi of the 2d Paesha of the Lunar month Sravana, 
The anniversary day of Vishnit's incarnation into the person of Sri-Criduia. 

13. Samapa Curmum ,—The Sd Tithi of the 1st Paesha of the Lunar month B/indrr/pnc/n; on 
which .the Brahmins who follow the doctrines of jthe Soma v^daje.neyr Jiheir sacy ficial chord ; and 
begin >to read that 

14. Vinayaka^ or Ganisa ChaturVhi ; also IIeriidUcd,—%\\^. 4th Tithi of the 1st Paesha of the 
month JDhadrajiada, An inauspicious day ; because Crishna was falsely accused in his childhood 
to have stolen a gold gem from Frasenapfi that day, 

15. Rhhipunchrml ,—The 5lh Tithi of the same month and,Pacsha, on which the memory of 
the seven principal lihkis or penitents is commemorated. 

16. Ananta Chaiurdasi ,—The 14th Tithi of the same month and Paesha, ; sacred to Vishnu, 

under the epithet of ^ 

37, Maha laeyaramha) or Aparnpuesha^ r^xxd JBrdhma s&vUri _The 1st Tithi of the 2d Paesha 

(») Athara veda, is either t<> be loit, or tJ coiiccakd as a bad book ; and therefore never read 

(at least avowedly) by the Urnbunns, 
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of tlie Lunar month Bh&dra, or which the Hindus begin to worship the P'ilris, or spirits of 
deceased ancestors. 

18. Madhya AstamL —The 8th Tithi of the same Pacsha and month; a day on ‘ 'vfrhich it is 
met itorioui to observe the Sf^ardum, which when done, produces the same effect as if that cere¬ 
mony had been performed duriiigevery other day of the Pacsha. 

19. Cali^yugadu —The 13th Tithi of the same month and Pacsha ; being the anniversary of the 
beginning of the Cali yug, 

20 . Navarltincttm^ or Aszcina Sudham , — The 1st Tithi of the month Aswina^ consecrated to 
*hc worffhip of the goddess Durgd, On this day the Dussera feast is celebrated. It is one of 
the most important and splendid of the year. 

21 . Saraswctli Puja rwwMfif.—(loveable).; to be observed on the day when the Moon is in the 
Nacshatra Mala in the 1st Pacsha of the mouth Astcina, On this day all Hindus begin to 
collect their books, and the instruments of their trade and profession, for the purpose of future 
adoration, 

22 . Saraswad Fttja^ or Mukdnavajnh —The 9th Tithi of the 1st Pacsha of Aszcma ; a day of 
devotion ; bathing and reading certain Mantrui, 

23. Vijayd Dero/?!?,—.The 10th Tithi of the same Pacsha and month ;on this day are worshipped 
all the bpoks, arms, and instruments of trade which were collected on Saraszoaii Puja rufiibha. 

24. Naraca chalurdasi^ or Bhuia ckalurdasl Vama(er;panam,>^The 14th Tithi of the 2d Pacshtl 

of the morrlh Jswina, on whidi (the judge of the dead) is worshipped : the ceremonies^ 

performed on this day begin with the morning twilight or Pratha Sandhya, 

26. Dipavalij iir Lacshmi puja dipanz!i>Hd,--^Tiie 15th Tithi or day of full Moon of the month 
Astcina, On this day the Hindus begin to wear new clothes, and on that occasion entertain their 
friends ; this is also the epoch for settling accounts, and hoarding up treasure. At midnight all the 
Totaiies of LaaArw/shut up their money in a. coffer, and worship it in honor of their tutelar 
goddess. 

25. Scanda^shasti ,—The 6th Tithi of Cariica^ 1st Pacslia. A day of fasting in honor of Subfa 
mamay son of Siva^ 

27. Cri(a Vugadi or Durgd navam \,—Tho 9th Tithi of the 1st. Pacsha of the month Cardcu; 
and the anniversary of the beginniag of the Crila yiig. 

28. U/VhdnaicddasL — The llth Tithi of the 1st Pacsha of the same month, the anniversary of 
that on which Vishnu awoke from his slumber of 4 months : a day for contemplation. 

29. Surmlayd Deepumy or Ddnamdmsyacam .—The 15th Tithi, or time of full Moon of tlia 
month CV/r//cfl ; on this day all the pagodas and private houses are illuminated, and the rich 
entertain their friends. 

30. Curika Heepwffi.-^CMovealile) ; this festival depends on the day on which the Moon is in the 
Nfcshatra Criika during the month Cdriica: it is a day of fasting iq ©ommemoration of Subi u 
maniu^ 

31. MoocqH Vacadesi^^Tho lUh Tithi of the 1st Pacsha of the month Margasiras., A generiil 
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/.St lo be observed In honor of Vishnii, and kept all the daj and nisht; no on* should indulge 
in sleep during the whole course of the Tithi. 

32. Mdha^ or Bascara Sepfami _The 7th Tithi of the 1st Paciha in Ma^ha. A fast in honor 

of the Sarij as a form of Vishnu, 

33 . Bishma Facades^ or Bhalmu^Tho 11th Tithi of the Ist Paeshain Md^ha. Ceremonies 

be performed with Tila or Sesamum^ in honor of Bhima, 

31. Maha Siva Rairi _The 14th Tithi of the 2d Paesha in Md^ha, A rigorous fast to bekept,- 

tvlth extraordinary ceremonies in honor of SivaMn^ciy the Phallus of the Iiidiatis. 

36. Dzsapara pugadi _-The Amavasya or conjunction day which determines the en3 of the 

Lunar month MaghUy being the anniversary of the beginning of the Dzoupara i/ug* 

30. Camadahunum Uolicay or V^hal^itfsava; vulgarly called llulu-^The 15th Tithi or full 
Moon of the month Phalguna*. This festival was ordained on account of the near approach of 
tlie Vernal Equinox. All classes of Hindus sport on, this day in honor of Govinda, who is carried 
about in a paUinkeen. It may be compared to the Saturnalia ol the Romans, for all classes of 
Society are confounded whilst it lasts. 

37. Pungoni Uttara.^iMoyeahle) i this festival, which is kept in commemoration of the 
marriage of Siva, Vishnh and other gods, is to be kept on the day when the Moon is in the 
Nacshiitri Phalguni, On the above account this day is held auspicious for marrying. 

Sohr Fesitvah, 

1. Vavsharumhum ,—The beginning of the Solar Sydereal year; kept therefore on the 1st day 
of the month Vaisac’ha (Tamil Cbitram) when the Sun enters the Sign Mesha T • This hojy day 
is kept by rOsorting to the sacred rivers, giving alms, and sacrificing to the Pltris, or spirits Of 
deceased ancestors: also a day of recreation. 

2 . Dechanai/an^a Puma Calum.^The 1st day of the month (Tamil Judi), when the 

Sun enters Careata 25. The same observances as for Vaisde^ha, 

3 . Aud^ Pandaga,^The last day of the same month, a day of recreation and entertainment 
on which the Hindus feast on boiled cocoanuts. 

4 . Vishu Punia Calum ,—The 1st day of the month Cartlga (Tamil Arpesi) when the Sun 
enters the Sign Tula ^ ; the same observances as for VaisacMia. 

6 . Ultctrayuna Punia Ctffwiw.—The 1st day of the Solar month Magh (Tamil Tpa) when the Sun 
enters the Sign Careata Vf. This h the grand festival of thePungol, on which day, after the usual 
bathings, giving of alms, and sacrifices to the Pi'tris, the Hindus offer boiled rice to the Sun, then 
scatter it over their fields to propitiate abundance. At the end of the ceremonies, they worship the 
Cow, and then it is pretended that some ill luck falls bn a particular animal which becomes a victim 
for the general safety. 

Maloo Pungol.—1h\» is a continuation of the feast which began on the preceding day. The 
worship of the Cows and Balls continues: all lhe cattle arc decked with flowers, painted horns, 
&c. and driven about the fields, as if for their amusement. 

N. B. For the anniversaries of the accession of the 14 Menus, see Text, page Ml* 
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PREFACE. 

Page. tine. ^ , «r •. , 

iii 4 from the top, for J^dnihh^ read Ji/6tish. The same correction to the 3d hne from 

' the bottom, 

Tif 11 from the top, strike off the full stop . and read 5 
ix 2 from the bottom, for Cycles^ read Cycle, 
xii IS from the bottom, for Phconomence^ read Phconomciia. 
ib. ,iii the same line, for 24m, read 8h 58m or 22g 25v 36p Iliiulu dme. 

FIRST MEMOIR. 

11 hst word of the page, for AsccndentiOj read AntecedentifX. 

17 15 from the top, for lU the end of the Tables^ read in Appendix U^page 307. 

20 1 of the note, for Note^ read Appendix ii, pnge 245. 

23 5 from the bottom, for Cycle^ read Style, 

ib. last line of all, for Cali-yu^am 3102, read 903*2. 

25 7 from the bottom, for Ascendentia^ read Antecedent id* 

29 13 from the bottom, for could, read zoould, 

35 23 from the top, for Ascendentia, read Antecedentia„ 

39 11 from the bottom, for let it be, read let be, 

40 16 from the bottom, for Chronologists,. read Chronologers* 

43 8 from the bottom, for at, read with, 1, 

45 1 of the note, for Note, read Second Appendix, p<age 307. ^ 

64 14 from the top, strike off the comma between ^^ less th(in,BiXid foT ; and place it after 

ib. 17 from the top, for is., read was, 

^ SECOND MEMOIR. 

69 last figure in the Table at the bottom, for 25, read 24. 
ib. 7 from the top, for Mulkya, read Muc^hya, 

70 7 from the top, for Sanyama, read Sangama,. 

71 7 in the note, for Narikas, read Nazicays, 

lb* last line of the note, for at the end of (he Tables'^'*', read of the Volume, 

73 12 from the bottom, for Third Memoir**, read Appendix to the Second Memoir, page 

169. 

75 14 from the top, for Bkaiava, read Bhalava, 

ib. 8 from the bottom, for lasts, read «V. 

lb, last line of all, for third Memoir, read Appendix to the Second Memoir, 

75 16 from the top, strike off the stop after Makayug) and of the following word strike offT, 

and read the, 

77 11 from the top, for Keia, read Ketu, 

81 12 from the bottom, for Memoirs, read Memoir, 

86 8 of the note, for Notation, read Nutation, 

ib. last line but one of the note, for Epycicular, read Epkircular, 

87 2 at top, for and the Arnavasya**, read and the ends of the Amavasya, and Ptaihama 

Tithis, 

SO 14 from the top, insert 45s orer the quantity 28g 15v 32p and read thus 45g 

‘2.8 45 32 
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10,1 

104 

315 

117 

124 

127 

130 

142 

153 
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171 


197 

ib. 

ib. 

199- 

200 

201 

204 

215 
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Linff. 

7 from the top, for let it read lei he* 

last line of all, the same correction, .» 

last note, for Booja, read Dhuja* 

4 of <£he article C, after the Sun and Moon’s,” add relative (rcTolulions). 

1 in the note, strike off Amavasija, 
in the marginal note, for Moon^ read Sun. 

9 from the top, for Equation, read Motion. 

4 from the bottom, for Malasyan^ read Malayala, 

3 from the top, strike off I, 

5 of Article 2, for these, read those, 

last line but one, fur the time that zcill elapsed'^, read the time that will have elapsed, 
APPENDIX TO THE SECOND MEMOIR. 

4 from the top, for Josela Barcojosey, read Jusda Basearjasey, 

THIRD MEMOIR. 

IS from the top, iovprecedes, precede. 

15 from the top, for those of the two, read one of the twp, 

4 from the bottom, for inspection, read, analogy, 

10 from the top, at the beginning, strike off 24s, 

7 from the top, for unll read. was. 

2 from the top, for 3534 i 7 g jqv 3iPj read 353<1 27s 10^ Sip* 

1 of the note, for Suda, read Sucla. 

13 from the bottom, after of the Cali-yug, add be proposed. 

FOURTH MEMOIR. 

in the note, for page 22 infra, read page 232. 

APPENDIX II. 

246 13 from the top, for CArofio/ogeV/, read Chronologer* . . . 

247 3 from the top, for invention, read inventor, 

255 3 from the bottom, in the sum of the ^un’s mean Longitude, for O'* 38® 0' 52 0 

O’ 18® 0' 52,9. ' ’ ^ 

267 6 of proposition C, from flie equation at the end, strike off = the sign of equality and 

substitute that of ratip. ^ 

274 •;in the note, last line of figures, for T =: 26'' 8 r (50, read 26'' 8g Ov 50p, 
ib. last line of the note, after “ which is the same as abore”, add “ vide page 273.” 

279 m the computation of the Sun’s apparent Loogitude, at the bottom, wherever the word 
JVo/at/orj. appears;, read 

APPENDIX III. 

I at the top, at its beginning, for “ the last of which is al ways-of 355 days read “ Eleven 
.of which are always of 355 days.” 

wherever the words lerdegird, and appears jn fhis page, read Yestksird mil 

lezdegzrdtc. 

18 from the top, for revolutions, read account. 

4 from the bottom, for Chronologist, read Chronologer, 

7 from {he top,, for Marshei:vam, read Marshesvw^^ 

8 from the top, for Snidqs, read Suidas. 

6 from the bottom, for “ il freiV^ read il fait, 

5 ftom the bottom, for Vau, read Vap, 




297 
ib. 

Fb. 

298 

299 
802 
804 
ib. 





ehuata. 


iii 


APPENDIX IV. 

pAi?e. "Line. '' 

307 3 of the first paragraph, for amount to six hours of read amount to nearlj/ 

yjNE hours of 

309 14 from the top, at the end, for before A”, read behind A. 

318 iu (be heading of the second column of the Kalendar, for m Ckaiiram'\ read or Bengal 
Chciitra,^* 

FRAGMENT I. 

S25 1 of the third paragraph, for combats^ read combates, 

ib, 8 fronf» the bottom, at the end, for ‘‘it proceeds 3*4; to read “ it proceeds/rom 

329 3 from the top, near the end, for “ it is constructed”, read “ it was constructed.” 

FRAGMENT IV. 

336 2 & S of Article I, to “ 4926, of tlie Cali yug, and the 1747th since the birth of Sali . 

“ yahana”, add “ elapsed; the current years being 49i7th of the Cali yug, and 

“ 1748th Saca.” 

SS9 4 from the top, for the Sun^s mean motion, read the Moon^s mean motion. 

347 In the line of Di^iiSy for 12' 30', read 12' SO', and the same of the two other quantities. 

ASTROxNOMICAL TABLES. 

2 Table II, in the last line of the last paragraph, for notation^ read account, 

19 Tabic XVII, 1st and 2d line of the title, for corresponding^ read relatively. 

Si Table XXVI, for the word Druva inserted in the headings of the second columns of th« , 
Table, read Fhala, 

S3 Table XXVII, Part 1, in (he second line after the Table, for “ origin Chaitramy** read \ 
“ origin of Chaitram.” , 

ib. 7th line do. for “ of initial roof^ y read ‘‘ of the initial root.” 

34 Table XXVII, Part 2, second line of the title, strike off and, 

44 Table XXXIII, in the body of the Table, after Benaresy the Hindu name Cassi of that 
city should bo inserted ; and for the same reason, after Oogeiny should appear Ujani, 

65 Table XLIX, last line of all, after the words “ civil reckoning**y add “ the ditTerence 21* 

“ 23'' 48‘’ (S'* 34'' 19',2 E, T.) being only a fraction of the current dayv” 

CHRONOLOGICAL TABLES. 

tine. 

T 15 from the top, for “ address himself to”, read address himself, 

yii 18 from the bottom, for “on the 10th of April at 61* 15”», read “on (he 10th April 

“ (and Column XI) at 51* 15^” 

ix 2 from the fop, at the beginning, for “11th April,” read “ (according to Dr. Wilson’s 
communication) 12th April.” 

xiii 15 from the top, for “ or in the latter sujrposition”, read “ hut in the latter supposition.” 

sx 4 from the top, foe “ as we find au astcrisk^^y read “ as we find a H. 


N. B.—For the Errata in the spelling of the Sanscrit terms, see the Glossary, 







WNisrffy 
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ASTRONOanCAL TABLES 


referred to in the 


KALA SANKALITA, 



























table r. 

For Ending ike Initial Feria, and Sydercal beginning of any Solar Year, according to the 
Tamul Kahndar; the duration of the year Qhat of the Ariah Siddhanta) being 365d IS* 


Drura. 


Cali yu({. 
4803' 

Roots. 

To be used with an Epoch. 

Epoch or 
Druva. 

A. D. 1700 

D. 

(6) 

G. 

2 

▼. 

11 

F. 

15 

Secular 

years. 

Roots. 

Roots 1 

(1) 

15 

31 

15 

100 

(6) 

52 

5 

0 

2 

m 

31 

2 

30 

200 

(6) 

44 

10 

0 

3 

(3) 

48 

33 

45 

300 

W 

36 

15 

0 

4 

(S) 

2 

5 

0 

400 

(6> 

28 

20 

0 

6 

(6) 

17 

36 

15 

600 

(6) 

20 

25 

0 

6 

CO) 

33 

7 

30 

600 

(6) 

12 

30 

0 

7 

CD 

48 

38 

45 

700 

(<5) 

4 

35 

0 

8 

CD 

4 

10 

0 

800 

(6) 

56 

40 

0 

9 

CD 

19 

41 

15 

900 

W 

48 

45 

0 

10 

CD 

36 

12 

30 

1000 

C5) 

40 

50 

0 

20 

CD 

10 

25 

0 






30 

CD 

46 

37 

30 













Ex AMPLY 


40 

CD 

20 

50 

0 

For the year of the Cali yug 4t 

50 

CD 

56 

2 

30 

A. Do 1745. 



o. 

60 

CD 

31 

16 

0 

Epoch for 1700 

C6) 

70 

CD 

6 

27 

30 

Root for 40 years 

CD 






JOo 

. for 

4 years 

CD 

80 

CD 

41 

40 

0 






90 

CD 

16 

62 

30 




Root 

C5) ! 

100 

CD 

62 

5 

0 

winch Root (5) is to be counted 
i. e. Fridaye. SucramVarcu 


T. F. 

11 15 

50 0 

5 0* 


6 15 


N. B.—If the beginning of the year 1700 be required- 

Subtract Root for 1 year from the Epoch 
Root for 1 year 

Beginning of Chaitram and year Cal. 4802 


B. c. 

T. 

F. 

CD 2 

11 

15 

CD 15 

31 

15 

(4) 46 

^ 40 

0 


Thunday^ GurumVara* 
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TABLE ir. 

For priding the Initial Feria or Soota dina and Sidereal beginning of the Sdlar ^ears of 
the Cycle, of ^0 years^ called Grahaparivrithi, as used in the Southern Provinces of the 
Peninsula^ the year being of 363’'^ 15g 31^ 30j? tkcd of the YMa Caraaa, 

Sillandij. 

For the beginning of the year Cm. 4S47 (1745.) 

Examplk 

of the Calculus, according to the Sltlandij, 
for the year Cali yug 4847 current or A. D. 
1745. 

To determine the Cycle, 

90)1744(19 
31 

add 24 
58 

Answer. 19th Cycle 58th year. 


First Epoch 
.Dr Atchu 
A Cali yug 
8078 com- 
)>lcte; or 
A.Autc Chris. 
ia4. 


Epochs of Cycles. 

Roots of Years. 

Cycles. 

Epochs. 

Years. 

Roots. 


n. o. 


JO. G. 

0 

(6) 4 

0 

(0) 0 

1 

(0) 19 

1 

CD 19 

2 

(1) 36 

2 

( 2) 31 

3 

(2) 53 

3 

(.3) 47 

4 

(4) 10 

4 

(5) 2 

5 

(6) 27 

5 

(6) 18 

6 

(6) 44 

6 

CO; 33 

7 

(1) 1 

7 

CD 49 

8 

(2) 18 

8 

C3) 4 

9 

(3) 36 

9 

(4) 20 

10 

(4) 62 

10 

C5) 36 

11 

(6) 9 

20 

(4) 10 

12 

(0) 26 

30 

(2) 45 

13 

(1) 43 

40 

CD 21 

14 

C3) 0 

50 

CC) 56 

15 

(4) 17 

60 

CD 31 

18 

(6) 34 

70 

(4) 6 

17 

C6) 51 

80 

(2) 42 

18 

CD 8 

90 

CD 17 

19 

(2) 25 



20 

(3) 42 

. 


21 

(4) 59 



22 

(6) 16 



23, 

(0) 33 



24 

(D fiO 




Rule. 

Epoch Cycle 19 
Hoot for years 50 
Ditto for 8 


n. 

(2) 

(0) 

G) 


a. 

25 

58 

4 


Epoch (5) 25 

whichheing an eTCU year, add + ,, 


0 

31 


Beginning of year & Chait, (5) 23 31 

From which it appears that the beginning 
of (he year and Chaitram falls after the 5th 
day from Sunday, i. e. Friday^ at 23g 3lv 
after San rise, which fraction of day being 
less than 30 guddias, marks the time before 
Sun set (at Lanca), and in this case the Ciril 
and'ISydereal notation agree. 


According to the Vachij, 
to the Sittandij 


n. G. T. 

(3) 25 6 

(5) 25 31 


p. 

15 

0 


Difference 


24 45 













































TABLE III. 

'Xhibiting the Tamul names of the Solar months ; ikeit absolute duration; their Roots; and the corresponding Signs of the Zodiac, 



1 

I. 


IT. 




III. 





Time ascribed to each Sign. 

Roots of Indian Alontns 
separately taken. 


Hoots of Indian Months collectively taken. 

1 

i 2 
&0 

3 

Types of Signs of 
the Hindu Zodiac. 

t >^2 « 

■is ^ 
to © 

■S 3e N! 

0 

•S-Z 
■3 S ° 

X O to 

S cua “ 

cS “ ^ 

H 2. ^ 

The Longitude 
of the 1st of 
Mesha corres¬ 
ponding with 
IstChaitram tc 
be taken 18'^ 
^41' 26"' A. C. 
4847 (1745.) 

European Mouths, 

N. S. 

Tamul months. 

The Hind us as. 
sign 186^ 2lh 
SS' 24^ of our 
Time for the 
Sun to move 
thro’ the N. S. 
& 1784 Sh 34" 
G^theS. S. 

<U_i 

0 

0 

« .5 
.&'o 

© 

0 ns 
c 

Types of Signs 
and correspon¬ 
ding months 
oftheEuropean 
Zodiac, 

This divisioD 
lO be used for 
finding at once 
the beginning 
of months 
when that of 
the year has 
been found. 

Names of the Hindu ' 

Signs of the Zodiac. 

Names of thellindu 

months of the As- ' 

ironomical year. 

Vi 

rCm 

a 

0 

B 

'Xi 

c > 

es rk 
© 

Q 4 

0 

© 

* 

March 

r 

Chaitram 

D, G. V, P. 

30 55 '32 1 

1 

April 

Chaitram 

D. G. Y. P 

(2) 55 32 1 

T 

b April 

D. G. T. P. 

(2) 55 32 1 

Mesha 

Vaisacha 

April 

April 

5 

Viassei 

31 24 12 1 

May 

Viassei 

(3) 24 12 1 

b 

n May 

(6) 19 44 2 

Vrisha 

JaishTa 

May 

May 

n 

Auni 

31 36 38 1 

June 

Auni 

(3) 3G 38 1 

n 

^ June 

(2) 56 22 3 

Mid’iuma 

Ashar 

June 

June 

© 

Audi 

31 28 12 2 

j 

July 

1 

Audi 

(3) 28 12 2 


SI July 

(6) 24 34 5 

jCarcata 

Sravana 

July 

J uly 

SI 

Aurani 

31 2 10 1 ! 

* 

August 

A uYani 

(3) 2 10 1 

SI 

August 

(2) 26 44 6 

Sinha 

Bha'dra 

Aug n si 

August 


Paratasi 

30.27 22 Ij 

Sept. 

Paratasi 

(2) 27 22 1 

M 

September 

(4) 54 6 7 

Gany4 

Aswina 

Sept. 

Sept. 

£i: 

Arpesi 

29 54 7 11 

Oct. 

Arpesi 

(1) 54 7 1 


Il\ October 

(6) 48 13 8 

Tula 

Cartiga 

Oct, 

Oct. 

HI 

Cartiga 

29 30 24 2: 

Noy. 

Cartiga 

(1) 30 24 2 

m 

f November 

(1) 18 37 10 

Vrischica 

Miirga^iras 

Not. 

iVoY 

t 

Margaii 

29 20 53 1 

Dec. 

M argali 

( 1 ) 20 53 I 


V7 December 

(2) 39 30 11 

Dhanus 

Paushya 

Dec. 

Dec. 

Vf 

Tje 

29 27 16 I 

Jan. 

Tye 

(1) 27 16 1 

Vf 

tlX January 

(4) 6 46 12 

Macara 

?vlagh 

Jan. 

Jan. 

XZ 

Maussi 

29 48 24 1 

Feb. 

Maussi 

(1) 48 24 1 


K February 

(5) 55 10 13 

Cumbba 

Phalguna^ 

Feb. 

Feb. 

K 

Poongoni 

30 20 21 2 

March 

Poongoni 

(2) 20 21 2 

K 

T March 

(1) 15 31 15 

Min 

Ghitra 

March, 


Partktilar attention is to be paid to the European month which concurs with Chaitram, which in present times is April, N. S. but in Old 
Style is March.—In that case, taking out the Hoot to get the beginning of the 2d month in the year, instead of taking that for April (2) 
55 32 1, which is the hrstia the column, you are to take the same as for March, 
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■How to find the begSnniog of »ny month in the year, by mean* of Table I and III. 

ExAUPLJSa 

Having found by the Rule giten at the foot of Table I, the manner of determining the lit of 
Chaitram and year, according to the Vacbij ; and the same Table II, according to the Sittandij, let 
the 1st of the Tamul month Faratasi (Indian September) be required. 

Rui.k. 

Vachij. SUtandij^ 

Beginning of o. y. v. 0 . g. t. p. 

Chaitram and year (6) 25 6 15 Annual Epoch (5) 25 31 0 

Root Table III, 
part 3d, for Auvani 
(preceding month) 
complete, N, S. (2) 26 44 6 
Beginning of Parata^i (0) 61 50 21 


Root Table III, part 3d, (2) 26 44 5 


Indian September 
Sunday, 


(0) 52 15 6 


But if we use the 2d part of Table III, instead of part 3d, ire would hare to begin from the 
month of Chaitram, and in order to reach the proposed Epoch to sum up successirely the Root! 
for CTery month up to that of Paratasl. 

ExAMptn. 


Beginning of Chaitram and year 4847 
Root for Chaitram, p. 2, • 

Beginning of Viassei, • ^ m 

Root for Viassei, « . 


Beginningof Auni, 

Root for Auni, • « 

Beginning of Audi, « • . 

Root for Audi, « .. 

Beginning of Auvanf, « « 

Root for Aurani, « 

August—Beginning of Paratasi, # 

The same as before. 

It need hardly be observed, that the beginning of the ensuing year may be obtained by going 
on adding the Roots as far as the month Poongoni, 


New Styht 

0. O. T. ]P. 

(5) 26 6 15 April 

{%) 55 32 1 for May 

(1) 20 38 16 May 

(3) 24 12 1 for June 

(4) 44 50 17 June 

(3) 36 38 1 for July 

<l) 21 28 18 July 
(3) 28 12 2 for August 

Cl) 49 40 20 August 

(5) 2 10 1 for September 

(0) 51 60 21 September. 










TABLE IV*. 

For converting European hnuff, minuiet and seconds^ into Hindu guddxas^ viguddlas^ paraf^ 
suras; and vice versa, ' V 


European hours, minutes and seconds into 
Hindu Time. 


Hindu gucldias, viguddias and paras into 
European Time. 

European 

Hindu 

European 

Hindu 


Hindu 

European 

Hindu 

European 

Time. 

Time. 

Time. 

* Time. 


Time. 

; Time. 

Time. 

Time. 


©4 

V. 

II. '■ 

, DAYS. G. 



' a. 

M. 

G. 

; H. 

M. 

m» 8. 

V, p. 

p.8. 

m. s. 

g.v. v.p. 


V. p. 

m.s. 

S. ** 

V, p. 

m. 8. 

S. * 

f 1 

2 

30 

1 10 

0 25 


1 

' 0 

24 

10 

4 

0 

2 

[ 5 

0 

! 2t> 

0 50 


i ' ^ 

! 0 

48 

20 

8 

0 

3 

7 

30 

30 

1 15 


S 

1 

12 

30 

12 

0 

4 

10 

0 

. AO 

1 40 


4 

1 

36 

40 

16 

0 

5 

12 

SO 

50 

2 6 


5 

2 

0 

50 

20 

0 

6 

15 

0 

60 

2 30 


6 

2 

24 

60 

24 

0 

7 

17 

30 




■r '7 -v 

l; 2' 

48 

1 \ . 

1 



8 

20 

0 

J ' 




y ; 3 

12 




9 

22 

30 




9 

: 3 

36 




10 

25 

0 


i- ■■ 


10 

- ■ 4 

0 

i 




The use of this Table is ftnuiliaf to all Mathematkians,^ I shall, however, gi?e two Eiamplcg 
©f its application, . 


Example T\ 

To convert 15h 35^ into Ilinda TJnir,* 

o. T. 

Part I St, 

30 

SlOtnrr 50 

l»»rr a 30 

303 — 1 15 

b£=z 13 30 


Answer 


3S 3v3 57 30 


Example II. 

To convert 5(5* ST"' 23** into European Time^ 

Part 2(1, 60^—20 

6gir 2 24 
30v— 12 

TV— 2 48 
2G^^— 8 

3i>=r 1 12 


Answer 


22 38 57 12 

















































TA5LE V. 

For finding the Dominical Letter^ Julian mil Gregorian accounts* 
JParts First and Second. 


Part U« 

, Julian Secular years. 


' 

Part 2d, Gregorian 
Secular years. 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

P 

*0 ^ 
tar- 
St 

n ^ 

V 

K . 

.2 ^ 

Id 

Ss 

a 

?j S3 

U«o 

Days of 
the week 
beginning 
each 

Christian 

century 

Julian 

Style. 

Im ' ' 

s • 

3 . 

^ w 

a 

•id 

s 

o 

Beginning of concur¬ 
rent year Cali jaig O.S, 

2 2! 
^ 5 

^ O 
O bC 

g 

Concurrent Christian I 

years O. S, 

Day s of 
the week 
beginning 
each 

Christian 

century 

Julian 

Style. 

u 

V 

1 . 

C/D 

1® 

B 

o 

Q 

w rji 

S’ 

'o ^ 

2 » 

«M — 

S k. 

•= ^ 

CD Z 

Days of 
the week 
beginning 
each 

Christian 
century 
Gregori¬ 
an Style. 

u 

V 

B 

O' 

Q. 

c 

Q » 

Urn 

. 073 ■ 

.2 ^ 

•i"* 

If s 


A. D. 



March. 


A. D. 



March 




3102 

0 

Thursday 

DC 

14 

4202 

; 1100 

Sunday 

AG 

23 




3202 

100 

WednCs 

ED 

14 

4302 

, 1200 

Saturday ^ 

BA 

24 




3302 

200 

Tuesday 

FE 

15 

4402 

; 1300 

Friday 

CB 

25 



' 

3402 

300 

Monday 

GF 

16 

4502 

: 1400 

Thursday^ 

DC 

26 



ApriS. 

3502 

400 

Sunday 

AG 

37 

4602 

1500 

Wednes 

ED 

27 

Monday 

G 

5 

3f)02 

500 

Saturday 

BA 

18 

4702 

1600 

Tuesday 

FE 

27 

Saturday 

BA 

6 

3702 

600 

F riday 

CB 

19 

4802 

1700 

Monday 

GF 

28 

Friday 

C 

S 

3802 

700 

Thursday 

DC 

20 

4902 

1800 

Sunday 

AG 

29 

Wednes 

E 

10 

^902 

WO 

Wednes 

ED 

20 

6003 

1900 

Saturday 

BA 

30 

.Monday 

G 

12 

4002 

900 

I'uesday | 

1 FE 

21 

610? 

2000 

Friday 

CB 

31 

Saturday 

BA 

13 

4102 

1000 

Monday 

1 GF 

22 










JHEjADS OF THE 

Phri First, 

1. Tamul Solar years counted from Epoch Cali ytigam current. 

2, ^ Christian Secular JuHan years concurrent with the same. 

S. Days of the week, beginning each Christian century according to'the Julian Kalendar, 

4. - Dominical Letters of Christian Secular years 0. S. 

5. Date on which the concurrent Tamul year begins according to the Juhan Kalendan 

Fart Second, 

1. Days of the week on which the phristian ceotnry begins according to the Gregorian 
Kalendar. * 

,% Dominical Letters of Christian Secular years N. 8* 

pate on which the concurrent Tamul year begins according to the Gregorian Kalendar* 

























































TABLE V. 
Pakt the TiiiRn, 






Julian Sf^cular jears. 



1 

2 

3 

4 

5 

6 

Anno Ante 
Chiistiao ACra. 

Anno 

Mandi. 

Anno from tli«> 
epoch Cali yu. 
gam. 

4- “ 

Dominical 
Letter O.S. 

Day of the week be. 
ifinning each Chris, 
tian century Jnlian 
Style, 

Day of the 
month on 
which the 
Hindu year 
begins. 

4004 ^ 

• ■ 1 (•) 

Ante Cali yug. 
^903.2 

1>C 

Thursday 

February 

8 

i 4000 

4 

^898.7 

FE 

Tuesday 

8 

3000 

1004 

Post Cali yug. 
4- 102 

BA 

Saturday 

18 

200Q 

2004 

1102 

ED 

Wednesday 

25 

1000 ' 

3004 

2102 

AG 

Sunday 

March 

5 

900 

3104 

2202 

BA 

Saturday 

6 

800 

3204 

2302 

CB 

Friday 

7 

700 

3304 

2402 

DC 

Thursday 

7 

^ 600 

3404 

2502 

ED 

Wednesday 

8 

500 

3504 

2602 

FE 

T uesday 

9 

400 

3604 

2702 

GF 

Monday 

10 

3Q0 

3704 

?802 

AG 

Sunday 

11 

200 

3804 

2902 

BA 

t?aturday 

12 

100 

3904 

3002 

CB 

Friday 

13 

r 0 

4004 

3102 

DC 

Thur^ay 

14 


a 

Sc;PPI.KMENT, 


•fulian Secular 
years from 

A. A, C, 1000. 

Dntnini* 
cal Let* 
ter O. 8. 

Julian Secular 
years from 

A. A. C. 1000. 

Domini¬ 
cal IaCN 
ter O. S. 

Julian Secular 
years from 

A. A, C. 1000. 

Oomlol- 
cal Let¬ 
ter O. 8. 

Julian Secular 
years from 

A. A. C. 1000. 

OotninI*. 
cal Let¬ 
ter O. S. 

4000 

FE 

3100 

AG 

2200 

GB 

1300 

ED 

3900 

GF 

3000 

BA 

2100 

DC 

1200 

FE 

3800 

AG 

2900 

CB 

2000 

ED 

,1100 

GF 

3700 

BA 

2800 

DC 

1900 

FB 

1000 

AG 

3600 

CB 

2700 . 

RD 

1800 

GF 



3500 

DC 

2600 

FE 

1700 

AG 



3400 

ED 

2500 

GF 

1600 

BA 



3300 

FE 

2400 

AG 

1500 

CB 



3200 

GF 

2300 

BA 

1400 

DC 




(*) Tori Ro^al accooat 
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TABLE VI. 

far Jinding ihe feria or weeM^ da^ ^hkk begins any proposed yeurl 


This Table igalifaya 
to be entered with 
the odd Cbrbttan 
year of the 

Century, 


Part Ist, Julian Style, 


Number of days to be add^d to the day 
of the week beginning the Century for 
finding the 1st weekly day in the given 
year. 


0 

, 1 1 2 

1 3| 

1 

1 ”Vi 

1 6 

Odd years of Centuries, 

* 

0 

: 1. 

2 

3 

4 

10 

5 

6 

7 

8 

14 

9 

16 

11 

12 

18 

13 

20* 

16 

21 

2^ 

17 ■ 

24 

19 

26 

26 

27 

28 

it 

' 29 

30 

31 

32 

38 

33 

34 

36 

36 . 

42 

37 

44 

39 

40 

46 

41 

48 

43 

49 

50 

45 

62 

47 

53 

54 

55 

66 

51 

67 

68 

69 

60 

66 

61 

62 

63 

64 

70 

65 

72 

07 

68 

74 

69 

76 

71 

77 

78 

t3 

80 

76 

81 

82 

83 

84 

79 

86 

86 

87 

88 

94 

89 

90 

91 

92 

98 

93 

lOG 

96 

96 


97 


99 




Fart 2d, 

1 Gregorian Style. 

Number of days to be added to the day 
of the week beginning the Century for 
finding the Isc weekly day in the pro¬ 
posed year,. 

ol ! 


2 1 3 f 4 1 5 1 6 

€ 

)dd years of Centuries, 


0 

1 

2 

3 

4 

10 

6 

6 

7 

8 

14 

9 

16 

11 

12 

18 

13 

20 

15 

21 

22 

17 

24 

19 

26 

26 

27 

28 

23 

29 

30 

31 

32 

38 

33 

34 

35 

36 

42 

37 

44 

39 

40 

46 

41 

48 

43 

49 

50 

46 

i,., 

62 

47 

63 

■64 

55 

66 

61 

57 

58 

69 

60 

66 

61 

62 

63 

64 

70 

65 

72 

67 

68 

74 

69 

76 

71 

77 

78 

73 

80 

75 

81 

82 

83 

84 

79 

85 

86 

87 

88 

94 

89 

90 

01 

92 

98 

93 

100 ' 

96 

96 


97 


99 




The construction and use of this Table are explained in the first Memoir,, It is in all cases to 
be entered with the proposed current odd year of the Century, 

Tor the years before Christ either Part first ot second is to be used, as the given year happens 
to be a bissextile or a common one; a distinction, however, which does not apply to years after 
Christ, 
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TABLE vn. 

Shemns Ike Epochs and Rods of Secular pears from A. D. 0 to 2000. 



The construction anil use of this 
Table are explained in the first Me. 
moir. The manner of using it is the 
same as that indicated at the foot of 
Table where the Epoch for 1700, 
marked at the top of the 1st columa 
(S'*) 2‘ 11’ 15% is taken for the rcso. 
lution of the beginning of A. Cm. 
4817(1745). 

The 3d column exhibits the proper 
boots of the Secnlar years which in¬ 
dicates at once its beginnings without 
the subtraction of one year from the 
Epoch for the same year, which is apt 
to occasion mistakes# 

Tha Hoots for the odd years are to 
be taken out of Table !• 


1 

2 

3- 


Concur* 

Epochs mark¬ 

Roots of the 


European 

rent years 

ing the begin¬ 

same differ^ 

Julian 

Secular 

Cali yu¬ 

ning of the 

ing froin 

date in 

years. 

gam com¬ 

same Hindu 

Epochs by 1 
Hindu year. 

March. 


mencing. 

year. 





D. O. T. P. 

D. O. Y. 


0 

3102 

(1) 16 46 15 

(0) 1 u 

14 

100 

3202 

11) 8 51 15 

(6) 53 20 

14 

200 

3302 

(1) 0 66 16 

(6> 46 26 

15 

300 

3402 

^0) 53 1 15 

(6) 37 30 

10 

400 

3502 

(0) 45 6 15 

(6) 29 35 

17 

600 

3602 

(0) 37 11 16 

(6) 21 40 

18 

600 

3702 

(0) 29 16 16 

(6) 13 46 

19 

700 

3802 

(0) 21 21 16 

(6) 6 50 

20 

800 

3902 

(0) 13 26 15 

(5) 57 66 

20 

900 

4002 

(0) 6 31 16 

(6) 60 0 

21 

1000 

4102 

(6) 57 38 16 

(5) 42 6 

22 

1100 

4202 

[6) 49 41 16 

(5) 34 10 

23 

1200 

4302 

(6) 41 46 16 

(5) 26 16 

24 

1300 

4402 

(6) 33 51 16 

(6) 18 20 

25 

1400 

4602 

(6) 25 56 16' 

(6) 10 26 

20 

1500 

4602 

(6) 18 1 15 

(5) 2 30 

27 

1600 

4702 

(6) 10 8 16 

(4) 54 35 

27 

1700 

4802 

(6) 2 ll 16 

(4) 46 40 

28 

1800 

4902 

(5) 54 16 IS 

(4) 38 46 

29 

1900 

5002 

(5) 46 21 16 

1 

(4) 30 60 

30 

2000 

5102 

j (5) 38 26 15 

(4) 22 65 

31 


ExAMPtX. 

Wanted the beginning of A. D. 622, or Cali yugam 3724 (645 Saca). 

D. O. T, F. 

Tlv Table 1st and Part, Epoch for A# D. 600 - (o) 1® ^ 

uLt for 20 years, by Table I. . - (4) 10 25 0 

Do. for I year complete Do. • - 

Beginning of Chaitram and year 3724 Cali yugam or 

445 Saca . - - - l^ridap (5) 66 12 SO 

Sucra^-oara, 

The (6) in the 3d column shews at once that the Secular year 370^ Call yugam j(A# D. 600) 
began on a Saturia^^ Sanuvura^ answering to the 19th March, O. S# both Cifil and Sydcrctl 


accounts# 
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TABLE VIII. 

Paet First* 

r 

For years ascending from the birth of Christy from 0 to 100. 




Y<;ais of the First Century B. C. ascending. 


Years 

Ante 

Christ. 

Ailra. 

Anno 

Mundi, 

f) 

Anno 
Cali yu- 
gam. 

Roots indicating 
the beginning of 
each Tamul year. 




D. 

G. 

Y. 

p. 

100 

M04 

3002 

(0) 

9 

10 

0 

90 

3014 

3012 

(5) 

44 

22 

SO 

80 

3924 

3022 

(4) 

19 

35 

0 

70 

3934 

3032 

(V 

54 

45 

30 

60 

3944 

3042 

(1) 

so 

0 

0 

50 

3954 

3052 

1(0) 

5 

12 

30 

40 

3964 

3062 

(6) 

40 

20 

0 

30 

3974 

3072 

(4) 

15 

37 

30 

20 

3984 

3082 

(2) 

50 

50 

0 

10 

3994 

3092 

(1) 

26 

2 

SO 

9 

3995 

3093 

(2) 

41 

33 

45 

8 

3996 

3094 

(3) 

57 

5 

0 

7 

3997 

3095 

(5) 

12 

36 

15 

6 

3998 

3098 

(6) 

28 

7 

30 

5 

3999 

8097 

(0) 

43 

38 

45 

4 

4000 

3098 

(1) 

59 

10 

0 

3 

4001 

3099 

(3) 

14 

41 

15 

2 

4002 

3100 

(4) 

30 

12 

30 

1 

4003 

3101 

(5) 

45 

43 

45 

0 

4004 

3K)2 

(0) 

1 

16 

0 


The construction and use of tliis Table 
arc explained in the first Memoir. 

Of this Table it is to be obseryeef, that it 
gires the absolute Root for the beginning of 
years. That is to lay, no Epoch is to be 
added to the quantity registered, in order to 
obtain the Sydereal beginning of Chaitram 
and year falling within its limitf. 

If the beginning of a year from 10 to lOO 
B. C. be required, take the Root of the 
nearest one, and complete it with the Root 
of tlie intermediate years out of Table L 


ExAMPtV. 

Let the Root for the beginning of the 24th year before Christ be required. 

D. «. T. P. 

• (2) 50 50 0 

_ (5) 2 5 0 


Take Root for 20 years. Table VIII 
Do. for 4 yearsy Table I 

Beginning of A. Cm. 3078 (B. C. 24) Thursday (4) 48 45 0 


The same by the Epoch, A. D. 0 Ep. 
For 20 years, Table I • • • 

Do. for 5 years Do* • • • 

Beginning of Chaitram and year 


. 0) 16 46 15 Table VIII, parts* 

(4) 10 25 0 

(4) 6 21 15 

— (6) 17 36 15 

(4) 48 45 0 the same as before 


(*) Port Royal account. 
































TABLE VIII. 


Paht the Second, 

Foryiati atcemUng from the Urth of Chrisi 0, to that of the Creation^ according to the 
Mosaic system. 


Yewrs ascending to the Creation. 


Anno 

Ante 

Christian 

Aira. 

Anno 

Muiidi. 

Concur¬ 
rent years 
Cali yu- 
gam. 

Epochs 

of Secular years. 

Roots 

of Secular years. 

Begins 

ofSolar 

years, 

Julian. 

(*) 

Origin of Time at Noon, Sunday. 

T. 

(0) 15 50 

P. 

0 

Feby, 

8 

4001 

1 

—903. 2 

». a. T. p. 

(2) 46 52 30 

(1) 31 21 

15 

8 

4000 

4 

---.898. 7 

<6) 33 26 15 

(6) 17 66 

0 

8 

3000 

1004 

102 

(5) 14 16 15 

(3) 68 46 

0 

16 

2000 

2004 

1102 

(3) 55 6 15 

(2) 39 35 

0 

25 

. 1000 

3004 

2102 

(1) 35 56 15 

(1) 20 25 

0 

March 

5 

900 

3104 

2202 

(2) 28 1 15 

(1) 12 30 

0 

6 

800 

3204 

2302 

(2) 20 6 16 

(1) 4 35 

0 

7 

700 

3304 

2402 

(2) 12 11 16 

(0) 66 40 

0 

7 

600 

3404 

2502 

(2) 4 16 15 

(0) 48 45 

0 

8 

500 

3.504 

2602 

(1) 66 21 15 

(0) 40 60 

0 

9 

400 

3604 

2702 

<1) 48 26 15 

(0) 32 65 

0 

10 

300 

3704 

2802 

(1) 40 31 16 

.(0) 25 0 

0 

11 

200 

3804 

2902 

(1) 32 3‘6 16 

(0) 17 5 

0 

12 

100 

3904 

3002 

(1) 24 41 16 

<0) 9 10 

0 

13 

0 

4004 

3102 

(1) 16 46 15 

(0) 1 15 

0 

14 


The construction and use of this Table are explained in the last Section of Part l$t of the 
first JMemoir. Its application differs in,nothing from that of Table VII, excepting that if tfaie 
Epochs are used forexpounding the beginnings of the Hindu years, one year is to be instead 
of subir acted (for haring the complete Solar year ending'^ to the notation of the proposed year; 
because the years before Christ are noted increasing whilst ascending^ as is exemplified in the 
Rule at the foot of the preceding page. 


(•) It may be worth noticing, that in calculating the beginning of the Solar Sydereal year of the Creation 
according to the Mosaic system, by the Hindu formula, it falls on a Saadfay, 8th February, rosy near nooD^ th« 
difference being only SO minutes European time. ^ 




































TABLE IX. 

Exhibiting the Dominical Letter for every day in^the year. 



January, li 

rebraary. 

March. 

April. 

May. 1 

June. 

^9 

’July, j 

August. ! 

^ptember 

October, jl] 

November 

December 

1 

A 

1 

d 

1 

d 

1 

g 

1 1 

b 

1 

e 

1 

g 

1 

c 

1 

f 

1 

A 

1 

d 

1 

f 

2 

b 

2 

e 

2 

e 

2 

At 

2 

c 

2 

f 

2 

A 

2 

d 

2 

g 

2 

b 

2 

e 1 

2 

g 

3 

c 

3 

f 

3 

f 

3 

b 1 

3 

d I 

3 

g II 

3 

b 

3 

e 

3 

A 

3 

c 

$ 

f ) 

3 

A 

4 

d 

4 

S 

4 


4 

c ! 

4 

'll 

4 

^ 1 

4 

4: 

4 

f 

4 

b 

4 

d 

4 

g 

:4 

b 

5 

€ 

5 

A 

5 

A 

5 

d 

5 

f 1 

5 

b 

5 

d 

5 

g 

5 

c I 

5 

e 

5 

A 

5 

c 

6 

f 

6 

b 

6 

b 1 

6 

e 

6 

g 

6 

c 1 

6 

e 

6 

A 

6 

d 

6 

f 

6 

b 

6 

d 

7 

g 

7 

c 

7 

c 

7 

f 

7 

A 

7 

d j 

7 

f 

7 

b 

7 

e j 

7 

g 

7 

c 

7 

e 

8 

A 

8 

d 

8 

d 

8 

g 

8 

b 

S 

e 

1 8 

g 

8 

c 

8 

f 

» 

A 

1 

8 

d 

8 

f 

9 

b 

9 

e 

9 

e 

9 

A 

9 

c 

9 

f 

9 

A 

9 

d 

9 

S 

9 

b j 

9 

e 

9 

g 

10 

c 

10 

f 

10 

f 

10 

b 

10 

d 

10 

g 

10 

b 

10 

e 

10 

A 

10 

c j 

10 

f 

10 

A 

11 

d 

11 

g 

11 

g 

11 

c 

11 

e 

n 

A 

11 

c 

11 

f 

i 

b 

11 

d 1 

11 

g' 

11 

b 

n 

e I 

t 12 

A 

12 

A 

12 

d 

12 

f 

12 

b 

12 

d 

12 

§ 

12 

c 

12 

e 

12 

A 

12 

c 

13 

f 

13 

b 

13 

b 

13 

c 

13 

g 

13 

c 

13 

e 

13 

A 

13 

d 

13 

f 

13 

b 

13 

d 

14 

g 

14 

c 

14 

c 

14 

f 

14 

A 

14 

d 

14 

f 

14 

b 

14 

c j 

14 

g 

14 

c 

14 

e 

15 

A 

15 

d 

15 

d 

15 

g 

15 

b 

15 

e 

15 

g 

15 

c 

15 

f 

15 

A 

15 

d 

15 

f 

16 

b 

16 

e 

16 

e 

16 

A 

16 

c 

16 

f 

16 

A 

16 

d 

16 

g 1 

16 

b 

16 

. e 

16 

g 

17 

c 

17 

f 

17 

f 

17 

b 

17 

d 

17 

g 

17 

b 

17 

e 

I 17 

A 

17 

c 

17 

f 

17 

A 

18 

d 

18 

g 

18 

g 

18 

c 

18 

« 

18 

A 

IS 

c 

18 

f 

> 18 

b 

18 

d 

18 

g 

18 

b 

19 

e 

19 

A 

19 

A 

19 

d 

19 

f 

19 

b 

19 

d 

19 

g 

i 19 

c 

19 

e 

19 

A 

19 

c 

20 

f 

20 

b 

20 

b 

20 

e 

20 

g 

20 

c 

20 

e 

20 

A^ 

20 

d 

20 

f 

20 

b 

20 

d 

21 

g 

21 

c 

21 

c 

21 

f 

21 

A 

21 

d 

21 

f 

1 21 

b 

21 

€ 

21 

g 

21 

c 

21 

« 

22 

A 

22 

d 

22 

d 

22 

g 

22 

b 

22 

e 

22 

g ’ 

1 22 

c 

22 

f 

22 

A 

! 22 

d 

22 


23 

b 

23 

e 

23 

e 

23 

A 

23 

c 

23 

f 

23 

A 

1 23 

d 

23 

g 

23 

b 

i 23 

e 

23 

1 * 

24 

c 

24 

f 

24 

f 

24 

b 

24 

d 

24 

g 

24 

b 

24 

e 

24 

A 

24 

c 

1 24 

f 

24 

A 

25 

d 

25 

g 

25 

g 

25 

c 

25 

e 

25 

A 

25 

c 

25 

f 

25 

b 

25 

d 

25 

g 

25 

b 

26 

e 

26 

A 

26 

A 

26 

d 

26 

f 

26 

b 

26 

d 

26 

g 

26 

c 

26 

e 

26 

A 

26 

c 

27 

f 

27 

b 

27 

b 

27 

e 

27 

g 

27 

c 

27 

e 

27 

A 

27^ 

d 

27 

f 

27 

b 

27 

i d ' 

28 

S 

1 28 

c 

28 

1 

28 

f 

28 

A 

28 

d 

28 

f 

28 

b 

28 

e 

28 

g 

28 

c 

28 

e 

29 

A 



29 

1 ^ 

29 

g 

29 

b 

29 

e 

29 

g 

29 

c 

29 

f 

^9 

A 

29 

d 

29 

f 

30 

b 



30 


30 

A 

30 

c 

^30 

f 

30 

A 

30 

d 

30 

g 

30 

b 

30 

e 

30 

g 

31 

c 



ll 31 

1 f 



31 

d 



31 

b 

31 

e 



31 

c 



31 

A 
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TABLE X. 

Table shewing some of the forms assumed the months of the mecm Solar Tamul ^ear^ zckh reference to the Gregorian Style* 


The twelve months of the yenr Cali yug 4817 
(A. D. 1745>6;. 


Names of 
Tamul 
months 


1745 
Chaitram 
Vyassei 
Auni 
Audi 
Auvani 
Paratasi 
Arpesi 
Cartiga 
Margaii 

1746 
Tye 
Maossi 
PooHgoni 

4848 

Chaitram 


Roots of 
beginnings of 
months, with 
fractions. 


D. G. 

(5) 25 
( 1 ) ^0 
(4) 44 
( 1 ) 21 

(4) 49 
(0) 51 

(3) 19 

(5) 13 

(6) 43 

( 1 ) 4 

,2) 31 

(4) 20 

(6).40 


V. p. 

6 15 
38 16 


50 

28 


40 20 
50 21 
12 22 
19 23 
43 25 

36 26 
52 27 
16 28 


^ in 

* C . 

V'u « 

■5 fi'S 
«« % e 

» 1*3 

o 

rt « 


c 

Friday 
Mon 
Thurs 
Mdn 
rhurs 
Sunday 
iWed 
Friday 
Sator * 
B 
Mon 
Tues 
Thurs 


37 30 ISatur 


^ -w 

Q, ^ 
b. 

I- c 
a 

« 

C 03 

U 


1745 

9 Apiil 
10 May 

10 June 
12 July 
12 Aug 

12 Sept 

13 0*t 
12 Nov 

11 Dec ' 

1746 
10 Jan 

8 Feb 
10 Mar 

9 April 


s c 


31 

31 

32 
31 
31 
31 
30 

29 

30 

29 

30 

30 


The-twelve months of the.year ^aii y ug 4856 
(,1754-5). 


17541 

Dora. 

Reiter 


1755 


Roots of 
beginnings of. 
months, with 
fractions. 


1 ( 2 ) 

C5> 

m 

(5) 

(?) 

(5) 

j(0) 

R?) 

(4) 

( 6 ) 
( 6 ) 
( 1 ) 


P. 

30 

31 

32 


35. 

36 

37 

38 
40 


G. V. 

44 47, 

40 19 
4 31 

41 9 33 I Friday 

9 21 ' 

11 31 
38 53 
33 0 
3 24 


24 17 
51 33 
39 57 


(4) 0 IS 45 


Tues 

Friday 

Tues 


Tues 

Friday 

Sunday 

Tues 

Thurs 


Friday 

Satiir 

Mon 

Thurs 


c « 

3 « 

C » 
® 'Z 

^3 


9 April 

10 May 

11 June 

12 July 

13 Aug 
13 Sept 
IS Oct 
12 Nov 
12 Dec 

10 Jan 
8 Feb 
10 Mar. 

10 April 


« £ 


31 

32 

31 

32 
31 
30 
30 
30 

29 

29 

30 

31 


Thc'tM^he months of the year Cali yog 49^15 
(1813-14). 


1813 

D.L. 

C 


B 

1814 


Hoots of 
1>eginiihigs of 
raohths, with 
' fractroQS. 


D. 

( 0 ) 

(2) 

( 0 ) 

( 6 ) 

( 2 ) 

(^) 

( 6 ) 

(1) 

(2) 

(4) 

(5) 


G. V. P. 

0 31 15 
56 3 16 
20 15 17 
56 '53 18 
25 5 20 

27 15 21 
54 37 22 
48 44 23 
19 -S 25 

40 1 26 
7 17 27 
•55 41 28 


& .5 

.= :=.c 

I s 

a c c 

« I S 

Q 


(1) 16 2 30 


Sunday 

Tues 

Satur 

Tuts 

Satur 

Tues 

Thurs 

Satur 

Mon 

Tues 

4'hurs 

Friday 

Mon 


s at 




11 April 

11 May 

12 June 

13 July 

14 Aug 
14 Sept 
14 tOct 
13 Not 
13 Dec 

11 Jan 

10 Feb 

11 Mar 

11 April 


S £ 




30 
32 

31 

32 
31 
30 
30 
30 

29 

30 
29 

31 


Common 365 days 


Leap 366 days 


Common 365 d. 


















































TABLE X, continued. 

Forms cr/ Tamul years assumed with r^erence to the JaHan Style. 


(•) It is.to bet TBvstrkedy in the 
construction of the jetr Cali vug 
4847, concurrent with our A. D, 
1745.6, that no Hindu month be¬ 
gins in onr June (Julian Kalendar), 
and that the beginning of both Cor- 
ti^a and Margali fall in our No- 
▼cmber, a circumstance which, if 
unattended to, might perplex a 
great deal the computer, and throw 
much confusion in the operation for 
converting dates from one Style 
into the other. 


The twelve months of the year Cali yug 4847. (^) 


Names of 
Tamul 
months. 


Roots of 
beginnings of 
months, with 
fractions. 


1745 
Chaitraro 
Vyassei 
A uni 

Audi 

A uvani 

Paratasi 

Arpesi 

Cartiga 

Margali 

Tye 

1746 
Maussl 
Poongoni 
Chaitram 


D. L. F 

(2) 25 6 15 

(I) 20 16 

(4) 44 56 17 

(1) 21 28 18 
(43 49 40 20 
(0) 51 60 21 

(3) 19 12 22 

(5) 13 19 23 

(6) 43 43 25 

(1) 4 36 26 
D. L. E 

(2) 31 52 27 

(4) 26 16 28 
(63 40 37 30 


e '§ 
5 s s 

a 


Friday 

Monday 

Thursday 

Monday 

Thursday 

J^unday 

Wednes 

Friday 

Saturday 

Monday 

Tuesday 

Thursday 

Saturday 


e ed 
u ^ 

-- S g 
cl 

as 

Q 


29 Mar 

29 April 

30 May 

I 

I 1 July 
1 Aug 

1 Sept 

2 Oct 
1 Nov 

30 Nov 
30 Dec 

28 Jan 
27 Feb 

29 Mar 


a -5 
'c e 




31 

31 

32 
31 
31 
31 
30 

29 

30 

29 

30 
SO 


365 


The tweWe months of the year Cali yug : 

3903. 


Roots of 
beginnings of 
months, with 
fractions. 

dt 

^.3 . 

c u ^ 

j= c -2 

t = 

2 1 fi 

Q 

\ 

C at 

c 

^ a 

S itf 

w 

C M 

d'5 

u 

Number of days 

in each month. 

AD. 



i 


801 

(0) 13 26 15 

Sunday 

21 Mar 


D.L 

(3) 8 58 16 

Wed 

21 April 

31 

C 

(6) 33 10 17 

Satur 

22 May 

31* 


C3) 9 48 18 

Wed 

23 June 

32 


(6) 38 0 20 

Satur 

24 July 



(2) 40 10 21 

Tuesday 

24 Aug 

31 


(5) '7 32 22 

Friday 

24 Sept 

31 


(0) 1 39 23 

Sunday 

24 Oct 

30 


(1) 32 3 25 

Monday 

22 Not 

29 


(2) 62 66 26 

Tuesday 

21 Dec 

[ 29 

802 





B 

(4) 20 12 27 

Thursday 120 Jan 

30 


C 6 ) 8 36 28 

Satur 

19 Feb 

30 


fl) 28 57 30 

Monday 

21 Mar ' 

30 




1 

365 










































. , ( 15 ) - 

TABLES OP JUPITER. 

Tablesi for computing the ranlcy name^ and beginning of the f/ears of the Cijcle of 60 
or Vrihaspatiy computed relativelj/ to the commencement of the concurrent Solar 
Sidereal yeary according to the precept of the Surriah Siddhanta and Commentary» 

TABLE XL 


Jupiter*s mean helioeeniric motion for Solar ^ears uncorrectedy according to the Surriah 
Siddhanta, 


I 

il 

III 

Years, 

...-.ii 

mean motion. 

Years, 

It's mean motion. 

Years. 

mean motion. 

1 

Signs 

• 

1 

M 


Ret. 

8. 

• 

f 


Rer. 

S. 

• 

/ 

1 

0 

21 

6 

10 

0 

10 

3 

31 

i 100 

8 

5 

5 

10 

2 

2 

0 

42 

12 

20 

1 

8 

7 

2 

: 200 

16 

10 

10 

20, 

3 

3 

1 

3 

18 

30 

2 

6 

10 

33 

300 

25 

3 

15 

30 

4 

4 

1 

24 

24 

40 

3 

4 

14 

4 

400 

33 

8 

20 

.40' 

5 

5 

1 

45 

30' 

50 

4 

2 

17 

35 

500 

42 

1 

25 

60 ; 

6 

6 

2 

6 

36 

60 

5 

0 

21 

6 

600 i 

50 

7 

1 

' O' .| 

' 7 

7 

2 

27 

42 

70 

5 

10 

24 

37 

700 

59 

0 

6 

10 

8 

8 

2 

48 

48 

80 

6 

8 

28 

8 

800 

67 

5 

11 

20 

9 

9 

3 

9 

54 

90 

7 

7 

1 

39 

900 

75 

10 

16 

30 

10 

10 

3 

31 

0 

100 

8 

5 

5 

10 

1000 

84 

3 

21 

40 ; 











2000 

168 

7 

13 

20 "" ’ 







K. 

8. 

• 

t 0 

3000 

252 

11 

5 

Q 

UruTa A» Caliyugam complete 4400 » 370 11 

d 

o 

4000 

. 337 

2 

26 

40 

0 










6000 1 

421 

6 

18 

20 


TABLE xrf; 


Annual Incrementy or Equation of mean keliocentnc Longitude^ according to the TikOy. 
at the rate of 8 Revolutions in a Mdha yugy as used in present times. 


I 

II 

HI 

Years. 

Increment. 

Years, 

Increment. 

Years. 

Incrernent., 


■ » • 


f ff 



1 

2 24 

10 

0 24 

100 


2 

• 4 48 

20 

0 48 

200 

„ 8 

3 

r 12 

30 

1 12 

300 

,, 12 

4 

9 36 

40 

1 36 

400 

jt 16 

5 

12 0 

,50 

2 0 

600 

„ 20 

6 

14 '24 

60 

2 24 

600 

„ 24 

7 

16 '.,48 

70 

2 48 

700 

->y 28 

8 

119 12 

80 

3 12 

800 

»; 32 

9 

21 38 

' 90 

3 36 

900 

„ 36 

10 

24 0 

100 

4 0 

1000 

» 40 





2000 

I" 20 

DruTa A. Cal. complete 4400 

. 2* 36' 0". 

3000 

2 0 





4000 

2 ■ 40 





6000 

3 20 
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TA:.BLE XIII. 

JFor coT\verfing Jifptfcr^s mean hcliocenii'ic mqtiopi corrected tnto tti^an Solcif Spde'ttal time i 


ihepeurpein^ i^b^ lb^ Sip Slcast 


.1 

1 

Hi 

IV 

« 

Days. 

Dandas. 

Palas. 

VJ 

cs 

3 
■ 5 

tfi 

6 ' 

/. 

w 

S' 

;r:^' 

Dandas. 1 

1 

j Ptilas; 

Castacalas, 

V 

Dandas. 

Palas, 

1 

Castacalas. 

M 

on 

J3 

cS 

Castacalas. , 

1 

12 

2 

4 

9,4744 

1 

0 

12 

2 

4,1679 

1 

0 

12 

2,0693 

1 

0 

12,0344 

2 

24 

4 

8 

18,9489 

2 

0 

24 

4 

8,3159 

2 

0 

24 

4,1386 

2 

0 

24,0690 

3 

36 

6 

12 

28,4232 

3 

0 

36 

6 

12,4373 

3 

0 

36 

6,2079 

3 

0 

36,1034 

4 

48 

8 

16 

37,8977 

4 

0 

48 

8 

16,6316 

4 

0 

48 

.8,2772' 

" 4 

0 

|8,1380 

5 

60 

, 10 

' 20' 

47,3722 

5 

1 

0 

10 

20,7895 

5 

1 

.0 

10,3465, 

5 

1 

.0,1724 

6 

72 

,12 

24 

56,8466 

6 

1 

12 

12 

24,947,4 

6 

4 

12 

Ji2,4,157 

6 

1 

12,2070 

7 

84 

14 

29 

6,3210 

7 

1 

24' 

14 

20,105Sj 

7 

1 

24 

44,4850 

"7 

.1 

24,2414 

8 

96 

16 

S3 

15,7954 

8 

1 

36 

16 

33,2633! 

8 

1 

36 

16,5543 

8 

1 

36,2758 

9 

108 

18 

37 

25,2699 

9 

1 

48 

18 

37,4212 

9 

1 

4S 

18,6236 

9 

1 

48,3103 

10 

120 

20 

41 

34,7443 

10 

2 

0 

20 

41,5791 

10 

2 

>0 

20,6929 

10 

.2 

"o,S448 

20 

240 

41 

23 

9,4886 

20 

4 

0 

41 

234581 

20 

4 

0 

41,S8S9 


4 

0,6897 

30 

361 

2 

4 

44,2329 

30 

6 

1 

2 

4'7372| 

SO 

6 

1 

2,0789 

30 

-6 

1,0346 






40 

8 

1 

22 

45,3163 

40 

8 

1 

22,7719 

40 

8 

1.3795 






50 

10 

. 1 

43 

27,8954 

50 

I'O 

1 

43,4649 

50 

10 

1,7244 






60 

12 

2 

4 

9,4744 

60 

12 

2 

4,1579 

60 

12 

2,0692 


TABLE XIV. 

,’jPor converting the fraction oj the- JirSttgrm of iJ^e J^nutistava Rule into Saura/imr, the 
Solar year being of 360 days^ expressing suck a Saura year. 


I 

II 

III 

Numerators 

Days. 

•? 

cd 

a 

ei 

a 

.3 

"iS 

Numerators 

Days. 

•n 

ed 

•T3 

Q 

Palas. ! 

Numerators 

Days. 

ed 

'a 

a 

(d 

Q 

1 

0 

11 

31^2 

10 

1 

55 

12 

lOO 

19 

12 

2 

0 

23 

2^4 

20 

3 

60 

21 

21OO 

38 

24 

3 * 

0 

34 

33,6 

30 

5 

45 

36 

300 

57 

36 

4 

0 

. 46 

4,8 

40 

7 

40 

48 

400 

76 

48 

5 

0 

57 

36,0 

50 

9 

36 

0 

500 

96 

0. 

6 

1 

9 

7,2 

CO 

11 

31 

12 

600 

116 

12 

. 7 ■ 

1 

20 

38,4 

70 

13 

.26 

24 

700 

134 

24 

8 . 

1 

32 

9,6 

80 

15 

21 

36 

800 

153 

36 

9 

1 

43 

40,8 

90 

17 

16 

48 

900 

172 

48 

10 

1 

55 

12,0 

100 

19 

12 

0 

1000 

192 

0 


Example Table -XIV. 

Let It be required to conrert the fraction Into Saura time. 
B^ TabWXIV, . lOOa • 192- 0« O’' 


800 

50 

4 


153 

9 


36 

36 

46 


0 

0 

4,8 


Saura lime sought 


355 58 4.8 












































































MINISr^^ 



( 17 ) 

TABLE %V. 


Ji 


It 


Degrees of QU motion 
reduced to Siaura time. 


Saura time reduced io degree^ 
of O’jf motion^ 



•j 

S' 

Q 

# 

nr 

9 

Days, 

Dan das, 
Castacaks. 


v« 

o o 

* 

» 

Days, 

Dandas 

Casta. 

u 

m 

H 

9 

ntt 

1 

12 

1 

0 

12 


1 

2 

30 

1 

0 

5 

2 

24 

2 

0 

24 


2 

5 

0 

2 

0 

10 

3 

36 

3 

0 

36 


3 

7 

30 

3 

0 

15 

4 

48 

4 

0 

48 


4 

10 

0 

4 

0 

20 

5 

60 

5 

1 

0 


5 

12 

so 

6 

0 

26 

6 

72 

6 

1 

12 


6 

15 

0 

6 

0 

SO 

7 

84 

7 

1 

24 


7 

17 

30* 

7 

0 

35 

8 

96 

8 

1 

35 


8 

20 

0 

8 

0 

40 

9 

108 

9 

1 

48 


9 

22 

30 

9 

0 

45 

10 

120 

10 

2 

0 


10 

25 

0 

10 

0 

50 

20 

S40 

20 

4 

0 


11 

27 

30 

20 

1 

40 

30 

360 

30 

6 

0 


12 

SO 

0 

30 

2 

SO 



40 

8 

0 





40 

3 

20 



50 

TO 

0 





50 

4 

10 



60 

J2 

0 





60 

5 

0 


Example Table Xllf. 

Xjti it bt required to convert W 44^ 24** of Jupiter’s motion, into Solar Sydereal time* 


JO- 

6 

dO'’ 

4 

20 * 

4 


D. 

2 

1 


G. 

0 

12 

S 


y. 

20 

12 

1 

48 

4 


F. 

41,5791 

24,9474 

22,7719 

8,2772 

0,6897 

48,1380 


Solar Sydereal time sought • • 3 2i 27 26,4033 


I, Degrees into Time, 

Let it be required to conrert 27* 31' 6* of 
the Sun*s motion into Saura time, of 1 day to 1*, 


Example Table XV* 

II. Time into Degrees, 

Let it be required to convert 11 months (of 30 
days or 330<1), 04 13512^ into degrees. 


20 * 

7 

30 ' 

1 

6* 


D. 

240 

84 

6 


G. 

0 

0 

0 

12 

1 


T. 

0 

0 

0 

0 

12 


Time sought . 330 13 !2 
or n months of 30 days 04 13g 12^. 


11 months 
0 days 
10 gud. 

3 

10 vig, 

2 


27 30 0 
0 0 0 
0 0 50 
0 0 15 
0 
0 


V 

0 

0 

0 

0 


0 

0 


0 50 
0 10 


Degrees, &c, sought . 27 31 6 0 
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■PJtBEEJXVI. 

Forconverftnff Satera time ej one*4(i^ to a degree, ia mean SalarSidereal time, the year lehg 
365<i 15S 31t Up. 


I 

II ri 

f 

III 

.Saara 

Days.* 

D» 

O 

'.fS 

-ns 

s 

O 

•*0 

& 

■> 

Sawra 

Bandas 

Guddias. I 

1 

f. 1 ; 

Sanira 

Palas. 

i 

bO 

> 

1 

1 

'0 

5?;58681 

1 

1 

0,87644' 

1 

1,01460 

■ 

2 

■'1 

46,17361 

2 

2 

1,75289 

. "-2 

2,02921 

■3 ^ 

3 

2 

37,7604? 

3 

;3 

%6293f 

_ 

3 

3,04381 

A4 . 

4 

'3 

30,34722 

4 

4 

3,50578^ 

'4 

4,05842 

:5 

5 

'i4 

22,93403 

5 

5 

- 4,3822^ 

*5 

5,07303 

ee 

0 

*^6 

16,52089 

6 


. ^6;26S6fe 

6 

6,08763 

■"7 

7 

6 

8,10764 

7 

'7 

■ 6,13613 

'•7 

71,10224 

8 

8 

7 

0,69144 

8 

8 

7,011 

*8 

8,11684 

9 ' 

9 

7 

53,28124 

9 

>9 

'7^88802 

*9 ! 

f 

9,13145 

10 

10 

8 

46,86805 

10 

10 

8,76447^ 

10 ' 

10,14607 

20 

20 

17 

'31,73610 

20 

20 

17,52894 

20 

20,29215 

30 ' 

30 

26 

17,60416 

30 

30 

26,29340 

30 

30,43822 

40 

40 

35 

3,47220 

40 

40 

35,06787 

40 

40,68429 

&0 

60 

43 

49,34026 

60 ^ 

m 

43,82234 

60 

50,73037 

60 ■ 

60 

52 

35,20836 

60 

60 

52,68681 

60 • 

60,87644 

70 j 

71 

1 

21,07640 

f 


7 



80 

81 

10 

6,94445 

« 





90 

... 1 

91 

18 

52,81250 






100 J 

iol 

27 

38,68056 






200 

202 

55 

17,36110 




: ^ 


300 1 

304 

22 

66,04166i 







ExAMPXiC Table XVI. 


Let it be propo»«fd*<<y cofltert>355<* 4P dAndAs, ' 49,^5 ’ palAs,ift Saura time, into 


Solar Sydereal time, the year being 365d 155 3lV :15p# 




Saura. 

SydereaL 


i>. 

600. 

via on. 

Colamu I 

. 300d .. , 304 

22 

56,04165 


50 - • 50 

43 

49,34025 


'5 . • 5 

•4 

22,93403 

II 

, 40da8. .. 

40 

35,06787 


9 . - 

SOpaltis. « 

9 

7^88802 

20,29215 

III 

• 9 • « 


9,13145 

• 

0,9 . . 


0,91345 


0,05 • 


0,05073 

Total in Solar Sydereal time • 36! 

;1 

'?lj64960' 
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TABLE xyir. 

Exhibiting the progress 0^ hiftagfeety S(C^ for S^thr years 6f 3^5^ 15<i 311) Slc^ tfdr^ 

respmding to Vriha^H years of 381d 2d 4P 44e,2329 as Maced from the pricepts Sf the 
Sun ikh Stddhania and 3Vifc<j. 

I. «• ._„ 


Soltr; 

Years* 


JapHer’s meftn lielloftieiltric 
H^toltttion^and parts. 


Cbrrespoilhditig dttraticm of time, 
its yfear being 36 2^ 4p 

Soirtr ftme,’the teit being expressed 
in Solar (line. ,, 


; i 

HeT, Signs. 

# 

/ 


'm rj 

1 

Yrs. Days. 

Daw. 

Pal. 

■Cast. 

i } 

0 

1 

0 

21 

•’3 

36 1 


■'•4 

13 

26 

46,7655 f 


0 

2 

0 

'42 


. i 

■12 1 

■'• 2 - 

-8 

26 

‘'Sa 

33,5310 ; 

1 ? 

; -3 : 

0 

3 

1 

3 

10 

'48 1 

sr 

12 

40 

20 

20,2965 ■ 

\ 4 i 

0 

4 

1 

24 

14 

■24 1 


16 

‘53 

47 

’ 7i0620 j , 

i *5 i 

0 

5 

1 

45 

>18 

0 i 

, { 

5 

21 

. 7 - 

13 

63,8274 : ■ 

; ’Q ‘‘ 

0 

6 

2 

6 

21 

36 i 

6 

25 

20 

40 

40; 5949 j 

: -7 1 

o 

7 

2 

27 

•25 

•42 

7 

‘29 

3^ 

7 

27,3584 

i ■« 

0 

8 

2 

48 

28 

48 1 


33 

47 

34 

14,1239 I 

i 1 

0 

9 

3 

9 

:'32 

‘24 ^ 

0 

'38 

1 

1 

i 0,8394 

s ioi 

o 

10 

3 

30 

■ 36 

0 J 

10 

42 

14 

27 

■47,6562 

20 

1 



1 

12 

0 

SO 

87 

28 

55 

35>j3i04 

t 30 ; 

2 

6 

*10 

31 

43 


so 

126 

'43 

23 

■‘22,9666 ' 

40 i 

3 

4 

14 

2 

24 

■.0 -j 

40 

168 

^S7 

^51 

:40,6208 j 

f 

50 

4 

2 

17 

33 

0 

0 

60 

211 

42 

• ^8 

-:68,27.60 

* 

5 

0 

21 

3 

.36 

0 

•60 

■253 

26 

■46 

*45,9312 

70 i 

i5 

10 

24 

34 

12 

0 

' 70 

i505 

41 

'U 

';33,'S8W 1 

» " 

; 80 ; 

6 

8 

28 

•'4 

48 

0 

w 

337 

tSs 

<42 

^2l,24t'6 S 

' 4 

; 00 

7 

7 

1 

35 

24 

-0 

91 

-i9 

•« 

■5 

^24,6639 i 

■■ ,{ 

V 100 

S 

5 

5 

6 

0 

ro 

101 

«l 

‘42 

'■33 

:!f2,3i»96 , 


%L 


Example Table XV’II# 

1» Wanted the number of Jupiter’s mean heHocentric revolatiofls aod'part* in W^Solar. y4a*i. 


’PartT, for lOO Solar year* 
'70 do. 

5 do. 



A. 

' 9 . 

• 

# 


m 

8 

5 

5 

6 


m 


10 

24 

.14 

;i2 


0 

5 

1 

45 is 

Answer 

14 

9 

T 

25 80 


20 Wanted the time In terms of Jupiter’s own year, answering to 173 Solar years. 

y. D. BAK. P. C. 

101 61 22 33 12>3m 

. to 205 41 14 33,5864 

* 5 21 7 13 63,8274 


Part If, 100 Solar years 
70 do. 

5 do. 


lira ^7« 


5?0 7.131 
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TABLK XVIII. 

* 

Exhibiting the Epochs of expunged i/ears of the Cycle of 60 years^ from the beginning of tha 
Caliyug toJo^ 5128, in mean Solar Sydercal time. 


:’4 , 

•n o 

ja . 

■S 2 

M 

•TJ 

O 

mean 
heliocen* 
trie Lon. 
gitude. 

. « 
u 

Wl 

at 

ra 

• 

M 

eij 

, i 

CO 

,2 t 

(K 

irt ^ 

*lji ¥ 

O 

o*c 

M S 

dl 

R. 

s. 

(U 

Q 

s 

Q 

£ 

«5 

u 

3046 

1 

4 

8 

55 

128 

42 

31 

52,0636 

2960 

2 

11 

11 

141 

126 

28 

13 

34,4625 

2874 

3 

19 

21 

227 

124 

13 

55 

16,8614 

2788 

4 

26 

‘5 

313 

121 

59 

36 

50,2603 1 

2702 

5 

S3 

8 

399 

119 

45 

18 

41,0592 j 

mis 

6 

40 

11 

485 

117 

31 

0 

24,0581 ! 

2530 

7 

48 

2 

571 

115 

Iff 

42 

6,4570 1 

2444 

? 

56 

5 

657 

113 

2 

23 

48,3559 

1368 

9 

62 

8 

743 

no 

48 

5 

31,2548 

2272 

10 

69 

11 

829 

108 

S3 

47 

13,6537 

2186 

11 

77 

2 

915 

106 

19 

28 

56,0526 

2100 

12 

84 

6 

1001 

104 

5 

10 

38,4515 

2014 

IS 

91 

8 

1087 

101 

50 

52 

20,8504 

192S 

14 

98 

n 

1173. 

99 

36 

34 

3,2493 

1842 

15 

* 

,106 

2 

1259 

97 

22 

15 

45,6482 

175G 

16 

113 

5 

1345 

95 

7 

67 

’Is.olFf 

1670 

17 

120 

8 

1431 

92 

53 

39 

10,4460 

1584 

,18 

127 

11 

1517 

90 

39 

20 

52,8449 

'1498 

19 

135 

% 

1603 

88 

25 

2 

35,2488 

1412 

20 

142 

5 

1689 

86 

10 

44 

17,6427 

1S2C 

21 

149 

8 

1775 

83 

56 

26 

0,0416 • 

1240 

22 

156 

11 

1861 

81 

42 

7 

42,4405 

1154 

23 

104 

2 

1947 

79 

27 

49 

24,8394 

1068 

24 

171 

5 

2033 

77 

13 

31 

7,2383 

082 

25 

178 

8 

2119 

74 

59 

12 

49,6372 

896 

26 

165 

11 

2206 

72 

44 

‘54 

32,0861 

810 

27 

193- 

2^ 

2291 

70 

30 

36 

14,4350 

724 

28 

200 

5 

2377 

68 

16 

17 

50,8839 

638 

29 

207 

8 

2465 

66 

1 

59 

39,2328 

552 

SO 

214 

11 

2549 

.^3 

47 

41 

21,6317 

466 

SI 

222 

2 

2635 

61 

83 

23 

" 4,0306 

S80 

32 

229 

5 

2721 

59 

19 

4 

46,4295 

. 294 

33 

236 

8 

2807 

57 

4 

46 

28,?284 

208 

34 

243 

11 

2893 

54 

50 

28 

11,2^3 

122 

35 

p\ 

2 

2979 

52 

36 

9 

63,6202 

36 

36 

253 

5 

3065 

50 

21 

51 

36,0251 

A.l). 

50 

37 

265 

8 

.3151 

48 

7 

S3 

18,4240 1 

136 

38 

272 

11 

5237 

45 

53 

15 

0,8229 

222 

39 

?80 

2 

3323. 

43 

38 

56 

43,2218 

308 

40 

287 

5 

3409 

41 

24 

38 

25,6207 

394 

41 

294 

8 

3495 

39 

JO 

20 

8,0196 

480 

42 

SOI 

11 

3581 

36 

56 

1 

60,4185 

566 

43 

309 

2 

3667 

34 

41 

43 

32,8174 

652 

44 

316 < 

» 6 

3753 

32 

27 

25 

15,2163 


If. *3 mean 
icliocen- 
ric Lon. 
fitude* 

Years. 

I 

«» 

a 

3 

"S 

d 

• 

p« 

Castacalas* 

Periods, j 

«Q 

Q< 

w-S 

R. 

s. 

323 

8 

3839 

SO 

13 

6 

57,6162 

45, 

738 

330 

11 

3925 

27 

58 

48 

40,0141 

46 

824 

333 

2 

4011 

25 

44 

30 

22,4130 

47 

910 

345 

6 

4097 

23 

SO 

12 

4,8119 

48 

990 

352 

8 

4188 

21 

15 

53 

47,2108 

49 

1082 

359 

11 

4269 

19 

1 

35 

29,6097 

50 

1168 

367 

2 

4355 

16 

47 

17 

12,0086 

51 

1254 

874 

5 

4441 

14 

32 

58 

54,4075 

52 

1340 

381 

8 

4527 

12 

18 

40 

86,8064 

.53 

1426 

858 

11 

4613 

10 

4 

22 

19,2053 

54 

1512 

396 

2 

4609 

7 

50 

4 

1,6042 

55 

1598 

403 

5 

4785 

6 

35 

45 

41,0031 

56 

im 

410 

8' 

4871 

3 

21 

27 

26,4020 

57 

1770 

417 

11 

4957 

1 

7 

9 

8,8009 

58 

1856 

425 

2 

5042 

304 

8 

22 

2i,19p8 

59 

1941 

432 

5 

5128 

SOI 

54 

4' 

4,5987 

60 

2027 


Example J. 

Wanted the year of the Chaert which concurs with 
A. Cali yugam 55 completey or 56 current. 

1 . 

For mem heliocentric Longitude, 

R. S, • ' * 

Table Xf, for 50 ^42 17 35 0 

5 ^ 5 1 45 30 


l)o. 

Bijah 

-Table XII 

f It 

50 . 2 0 

5-12 


4 7 19 20 SO 
^ 2 12 


I Subt, 
from 


~ 4 7 19 18 18 
*f- 4 7 30 to complete the 


2 12) Sign, Wanting 10 41*42 
To conrert wl«ich into time, 

p. I), e. r. 

Table XIII, 10 . ISO 20 41 34,7443 

40 . 8 1 22 40,3163 

1 - 12 2 4,1579 

40 . 8 1 22,771*9 

2 . 24 4,1386 

10* 41' 42* =r 128 42 31 52,1296 
By Table XVIII 52,0636 

Difference of the Tables 0,0660 





















































































Lastly, 


60 ~ 


56 yea-irs (TJl’s.) 


The first eurpan^efi year of the Chacra after the Epoch Caliyugam is, thereforOj due when 55y 
128 d 42»i Sip Solar time, hare expired, and V’s Longitude is precisely (4r) BK 

ExAMpnB II, 


For the nearest expunged year of the Chacra to A, Cali yugam 5129. 

t 

SO 


For the BIjah. 
Table Xil. 


Table XT, 


5000 

100 

20 

9 


3 " 20 ' 

4 


48 

21 


5) 


5000 - 
100 • 
20 . 

9 . 


tt. 

421 

8 

1 


18 

5 

7 

3 


10 

2 

9 


v 

0 

0 

o 

64:..' 


36 


5129 


432 6 


41 

25' 


64 

9 


36 


3 25 9 


432 5 0 16 44 24' 


which shews that on the last day of the Solar year 5129 the Epoch has passed by 16' 44'f 24* oi 
mciiQUy which converted into Solar tinie by Table XIII, give 


Epoch of Cshaya when %*n Longitude is 
precisely (432r) 5*. . • A. Cali yugam 




n; 

T. 

o. 

10' . 

2 

0 

20 

41,5791. 

6 . 

1 

12 

12 

24,9474 

40* * 


S 

1 

22,7719 

4 - 



43 

8,2772 

20 * . 



4- 

0,8897 

4 • 




48,1880 

T. 

3 

21 

27 

26,4033 

5128 - 

S65 

15 

31 

31 

6128 - 

361 

61 

4 

4,6967 


For T/’s years 432rX 12+5s=« 61S9 years. IlencoSlSO — 5129 *=60, which shews that iit 
5129 Solur Sydereal years, there is a whole cycle or 60 IjL’s years expunged according to Astro- 
Homical computation. 

Examflc III. 

To find the cycles and years of Jupiter, the natural days, guddias, Tiguddias, See. elapsed of 
that account ou the birth of Christ. 

n. 

By Table XL ~ 8000 . - 262 

100 . 8 

I • 1 


For the Bijah, 

Table XII. 

8000 . 2* 0' 0* 

100 . 40 

1 - 2 

Sodium 2 4 2 24i 


s. 

11 

5 

1 


r 

0 

10 

21 


SlOl • 261 

Bijah Sodium — 


10 

2 


31 

4 


21 


24' 


261 
X 12 

*3132 
+ 6 


[5 8' 27 3 


36 


c. T. 


60)3138(52 18 the years of the reraain- 
138 der to be counted from 

_ Vijaya the 27ih inclu^ 

Remainder 18 sive. 

















Sl 


( 22 ) 

The year sought will be the 44th called Sadharana, For the time due to the degrees ahoTO 


By Table XU I the degree?, &c. being 8^ 27' 

3* 3d'!'. 


' I). 

a. 

T. 

p. 

8* . 96 

16 

33 

15,7954 

20^ . 4 

0 

41 

23,1581 

7.1 

24 

14 

29,1053 

S'' . 


36 

6,2079 

30* . 


6 

L0346 

6 . 


1 

12,2070 

The whole time expired is therefore 3137 years of Jupiter + 101 

42 

12 

27,5083 


But it is not necessary to refer to the birth of Christ to 6nd the Vrihaspati year corresponding 
to any proposed year since that Epoch, and when the name and, rank of the Chacra» year only 
are wanted, the Rule is conhoed to a common addition and difisioii* 

Rur.B. 

If the Christian year be proposed, find the corresponding one of the Caliyug by adding 
3101 thereto, the sum will be the last expired year of the same, 

Divide the expired years of the Cali yug by 86 ; add the quotient to the dividend ; divide 
again the sum by 60, the quotient will give the number of cycles expired ; and to the 
remainder, if the proposed year should fall less than 31 from the last expunged year of the 
Chacra (found in Table XVill) add 28; but if it falls in the 55 remaining years of a cycle 
of 86 years, ndcl 27 years, and the remainder so increased, will indicate the numeral of the 
current year of the Chacra, and consequently its appropriate name/» 

Example I, 

Let the rank and name of the Chacra year which corresponds with A. D. 1822, be required* 

1822 
+ 3101 


By:rable XVIlI 
the last expunged 
year fell on A. C. 
4871 


4923 


4871 


Di fie fence 52 
therefore 27 are to be added. 


86)4923(57 

57 

60)4980(83 

180 

0 

+ 27 
^^27 


which increased remainder, indicates at once Vijaya, the 27th year of the Chacra, as the current 
,one. 

Examcle n. 

Let the same be wanted for A. D. 1951. 

1951 

5052 


By Table XVIH 
the last expunged 
year fell on A. C. 

5042 - . 6042 

Difference 10 

which difference (b(?ing less than SI) indicates that 28 
pre to be added to the remainder after division by 60, 


4- 3101 

86 ) 5^(58 
: 58 


60)5110(85 

310 

10 

4 - 28 


38 


The increased remainder indicates at once CradhL the 38th year of the Cvclc, as the current 
one. ^ 








TADLK XIX, 


Exhibiihig thd Epochs of the expunged^ears of the Cj/cle of ^0 years^ a^reeahhj fpthe JyaiU 
iisiava^ compared with those of the Surriah Siddhanta from the birth of Salivahana, 


s tr. 
o ? 

' u 

an ^ 

w? 

Years of the Cali yug. 

Years from Iho birth of 
Salivahana. 

73 

C Q . 
2 « 1 
« 

t— 2 

~ «Z! jC 

Epochs in 
Christian 
years ac« 
cording to 

-o ra 

O CJ 

ll 

> 

u» 

O 

a 

Surriah 

Siddhanta 

Dim 

Jyautis- 

tava. 

«Epochs according to the Jyau- 
tistava. 

(>• 

S 

P 

►—( 

oj= £ 
Jr? oi> <>— 
2^ 'Z on 

the Jyau- 
tistava. 

38 

39 

40 

Y, 

86 

85 

3237 

3323 

3409 

+.2 

1 

1 

S239 

3324 

3410 

Y. 

60 

145 

231 

D. 

363 

364 
361 

D. 

42 

40 

21 

p. 

0,87662 

27,35993 

45,31653 

Y. 

85 

86)|c 

i 

1 

2 

3 

1, ... 

158 

223 

309 

41 

42 

43 

86 

86 

86 

3495 

3581 

3067 

0, 

r^l 

2 

3495 

3580 

3665 

316 

401 

486 

362 

363 

364 

20 

18 

17 

11,80004 

38,28336 

4,76668 

85 

85 

85 

4 

5 

6 

394 

479 

504 

44 

80 

3753 

3 

3750 

571 

0 

0 

0,0 

85 

86^1: 

85 

7 

649 

45 

86 

3839 

3 

3836 

657 

361 

56 

49,20659 

8 

’ 735 

46 

8(6 

3925 

4., 

3921 

, 742 

362 

55 

15,6.8991 

9 

820 

47 

86 

40:11 

5 

4006 

827 

363 

53 

42,17323 

85 

85 

86 

10 

905 

48 

86 

4097 

6 

4091 

912 

364 

52 

8,65669 

11 

990 

49 

80 

4183 

6 

4177 

998 

361 

33 

26,61318 

12 

1076 

50 

86 

4269 

7 

4262 

1083 

362 

31 

83,09650 

85 

85 

85 

13 

1161 

51 

86 

4356 

8 

4347 

1168 

363 

30 

19,57982 

14 

1246 

52 

86 

4441 

9 

4432 

1253 

364 

28 

46,03614 

15 

1331 

53 

86 

4527 

9 

4518 

)tcl339 

361" 

10 

4,02006 

86 :|c 

85 

85 

16 

1417 

54 

86 

4613 

10 

4603 

1424 

362 

8 

30,50338 

17 

1502 

55 

86 

4699 

11 

4688 

1509 

363 

6 

56,98670 

18 

1587 

56 

86 

4785 

12 

4773 

1594 

364 

5 

23,47002 

85 

85 

86 * 

19 

1672 

57 

86 

4871 

13 

4858 

1679 

365 

3 

49,95325 

20 

1757 

ps 

86 

4957 

13 

4944 

?tsl765 

361 

45 

7,90993 

21 

1843 * 

59 

:fc85 

5042 

13 

6029 

1850 

362 

43 

34,39327 

85 

85 

22 

1928 

60 

86 

6128 

14 

5104 

1935 

363 

42 

0,87657 

23 

2033 

























































































TABLE XX- 


Of the Sun'^s mean motion for dat/s* 


-If. 

Days, 

Sun’s mean motion. 

Days. 

Sun’s mean motion. 


$« 

• 

> 

u 

at 


s. 

m. 

/ 

a 


1 

0 

0 

59 

8 

10 

1000 

8 

25 

36 

9 

33 

2 

0 

1 

58 

16 

20 

2000 

5 

21 

12 

19 

7 

3 

0 

2 

57 

24 

31 

3000 

2 

16 

48 

28 

40 

4 

0 

3 

56 

32 

41 

4000 

11 

12 

24 

38 

14 

5 

0 

4 

. 55 

40 

51 

5(X)0 

8 

8 

0 

47 

47 

6 

0 

6 

54 

49 

1 

6000 

6 

3 

36 

57 

20 

7 

0 

6 

53 

57 

11 

7000 

1 

29 

13 

6 

54 

8 

0 

7 

53 

5 

21 

8000 

10 

24 

49 

16 

27 

9 

0 

8 

62 

13 

32 

9000 

7 

20 

26 

26 

1 

10 

0 

9 

51 

21 

42 

10000 

4 

16 

1 

35 

34 

W 

0 

19 

42 

43 

23 

20000 

9 

2 

3 

11 

8 

SO 

0 

29 

34 

5 

5 

30000 

1 

18 

4 

46 

42 

40 

1 

9 

25 

26 

47 

40000 

6 

4 

6 

22 

16 

50 

1 

19 

16 

48 

29 

60000 

10 

20 

7 

57 

50 

60 

1 

29 

8 

10 

10 

60000 

3 

6 

9 

33 

23 

70 

2 

8 

50 

31 

52 

70000 

7 

22 

11 

8 

57 

80 

2 

IS 

50 

53 

34 

80000 

0 

8 

12 

44 

31 

eo 

2 

28 

42 

15 

16 

90000 

4 

24 

14 

20 

5 

100 

3 

8 

33 

36 

57 

100000 

9 

10 

15 

55 

39 

200 

6 

17 

7 

13 

55 

200000 

6 

20 

31 

51 

18 

* ,300 

9 

25 

40 

60 

52 

300000 

4 

0 

47 

46 

57 

400 

1 

4 

14 

27 

49 

400000 

1 

11 

3 

42 

36 

600 

4 

12 

,48 

4 

47 

500000 

10 

21 

19 

38 

16 

600 

7 

21 

21 

41 

44 

600000 

8 

1 

35 

33 

55 

700 

10 

29 

65 

18 

44 

700000 

6 

11 

51 

29 

34 

800 

2 

8 

28 

65‘ 

39 

800000 

2 

22 

7 

25 

13 

900 

5 

17 

2 

32 

36 

900000 

0 

2 

23 

20 

62 

t 1000 

8 

25 

36 

9 

33 

1000000 

9 

12 

39 

16 

31 


Sun’s Druta 11* 25* 25' 54 ' A. Cali yugara 4399 complete. 


Genertllyj for all the Tables contained in this collection where a Drux)a is given, if you com* 
pate the number of natural or Savun days elapsed from the end of the year for which the Drutfa 
is giveni and add to its Longitude, the Snu, or Planet’s motion due to the said number of days, you 
will have their mean place in the Hindu Zodiac for the proposed day^ at mean midnight under the 
Meridian of Lancu, 




















TABLE XXf. 


Of ihc mean motion of the Moon^ of her j^pogee^ zcUk Bijak and Node : The Bijah being common to loth 
the 'tatter \ hut as the Node is taken to move in antecedentia^ its Bijah is subtractive^ 


Days, 

Moon. 

Apogee. 

Bijah. 



Node 




s* 

o 

t 


m 

s. 

• 

! 

H 

u 

f 


m 

Hit 

s. 

• 

i 

# 

m 

1 

0 

13 

10 

34 

52 

0 

0 

6 

40 

59 

0 

0 

0 

11 

0 

0 

3 

10 

45 

2 , 

0 

26 

21 

9 

44 

0 

0 

13 

21 

67 

0 

0 

0 

21 

0 

0 

6 

21 

29 

3 

1 

9 

31 

44 

36 

0 

0 

20 

2 

66 

0 

0 

0 

32 

0 

0 

9 

32 

14 

4 

1 

22 

42 

19 

28 

0 

0 

26 

43 

55 

0 

0 

0 

43 

0 

0 

12 

42 

59 

5 

2 

5 

62 

54 

20 

0 

0 

33 

24 

64 

0 

0 

0 

53 

0 

0 

15 

53 

44 

6 

2 

19 

3 

29 

12 

0 

0 

40 

6 

52 

0 

0 

1 

4 

0 

0 

19 

4 

28 

7 

3 

2 

14 

4 

4 

0 

0 

46 

46 

52 

0 

0 

1 

15 

0 

0 

22 

15 

13 

8 

3 

15 

24 

38 

56 

0 

0 

.53 

27 

50 

o 

0 

1 

25 

0 

0 

25 

25 

5S 

9 

3 

28 

tb 

13 

49 

0 

1 

0 

8 

48 

0 

0 

1 

36 

0 

0 

28 

36 

42 

10 

4 

11 

45 

48 

41 

0 

1 

6 

49 

47 

0 

0 

1 

47 

0 

0 

31 

47^ 

27 

20 

8 

23 

31 

37 

21 

0 

2 

13 

39 

34 

0 

0 

3 

S3 

0 

1 

3 

34 

54 

30 

1 

5 

17 

26 

2 

0 

3 

20 

29 

21 

0 

0 

5 

20 

0 

1 

35 

22 

22 

40 

8 

17 

3 

14 

43 

0 

4 

27 

19 

8 

0 

0 

7 

6 

0 

2 

7 

9 

48 

50 

9 

28 

49 

3 

23 

0 

6 

34 

8 

55 

0 

0 

,8 

52 

0 

2 

SB 

57 

16 

60 

2 

10 

34 

52 

4 

o 

6 

40 

58 

43 

0 

0 

10 

29 

0 

3 

10 

44 

43 

‘ 70 

6 

22 

20 

40 

44 

0 

7 

47 

48 

30 

0 

0 

12 

26 

0 

3 

42 

32 

10 

80 

11 

4 

6 

29 

25 

0 

8 

54 

28 

17 

0 

0 

14 

12 

0 

4 

14 

19 

37 

90 

3 

15 

52 

18 

6 

0 

10 

1 

28 

4 

0 

0 

15 

59 

0 

4 

46 

7 

4 

100 

7 

27 

38 

6 

47 

0 

11 

8 

17 

57 

0 

0 

17 

45 

0 

5 

17 

54 

32 































The same continued. 


Days. 



Moor 

• 


Apog^r, 

Bijah* 



Node 

• 



S. 

• 

f 

# 

m 

s. 

• 

0 


m 


» 

m 

//// 

s. 

• 

t 


m 

100 

7 

27 

38 

6 

47 

0 

11 

8 

17 

57 

0 

0 

17 

45 

0 

5 

17 

54 

32 

200 

3 

25 

16 

13 

S3 

0 

22 

16 

35 

42 

0 

0 

35 

30 

0 

10 

35 

49 

4 

300 

11 

22 

54 

20 

19 

1 

3 

24 

53 

S3 

0 

0 

53 

15 

0 

15 

53 

43 

36 

400 

7 

20 

32 

27 

.5 

1 

14 

S3 

11 

23 

0 

1 

li 

34 

0 

21 

11 

38 

8 

fiOO 

3 

18 

10 

S3 

52 

1 

25 

41 

29 

14 

0 

1 

28 

46 

0 

26 

^29 

32 

40 

600 

11 

15 

48 

40 

38 

2 

6 

49 

47 

5 

0 

1 

46 

31 

1 

1 

47 

27 

12 

700 

7 

13 

26 

47 

25 

2 

17 

58 

4 

56 

0 

9 

4 

16 

1 

7 

6 

21 

44 

800 

3 

11 

4 

54 

11 

2 

29 

6 

22 

47 

0 

2 

22 

1 

1 

12 

23 

36 

16 

900 

11 

8 

43 

0 

65 

3 

10 

14 

40 

58 

0 

2 

39 

46 

1 

17 

41 

10 

48 

1000 

7 

6 

21 

7 

45 

3 

21 

22 

58 

29 

0 

2 

57 

31 

1 

22 

59 

15 

19 

2000 

2 

12 

42 

15 

SO 

7 

12 

45 

56 

57 

0 

5 

55 

3 

3 

15 

58 

10 

39 

8000 

9 

19 

3 

23 

15 

11 

4 

8 

55 

26 

0 

8 

52 

34 

5 

8 

57 

15 

58 

4000 

4 

25 

24 

30 

55 

2 

25 

31 

53 

55 

0 

11 

50 

6 

7 

1 

56 

21 

18 

5000 

0 

1 

45 

38 

40 

6 

16 

54 

52 

23 

0 

14 

47 

37 

8 

24 

55 

26 

S7 

6000 

7 

8 

6 

46 

21 

10 

8 

17 
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TABLE* XXIV. 
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These, and preceding Tables, were constructed for the same end. The present arc adapted to 
Maraoanda’S Rulex: the former to Vavilala Cuchinna’s, with a ditferent Argument. Attention 


iato be paid when using Maracanda^s, whether the Equation be additire or subtractive. Va vilalo^A 
leave no doubt on the subject, but they do not exhibit the Equation from mean to true motion ^ 
though the same may be worked by their means* 
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TABLE XXVI, 


Being the first of the. Fakiam process. 


This Tatile gites the Druva of llie Moon’s true place and her trjie motion for erery day in a 
Bevaram, or 248. days. Coraniuiiicnlcd by Aody Sashya Sastra. 
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1 

27 

‘23 


748 

e-7 

5 

10 

41 


850 

102 

8 

28 

47 

819 

33 

2 

10 

4 


701 

68 

5 

24 

59 


865 

103 

9 

12 

10 

803 

S4 


23 

0 


770 

69 

6 

9 

17 


868 

104 

9 

25 

.18 

788 

35 

3 

6 

12 


792 

70 

6 

23 

36 


869 

105 

10 

8 

11 

773 
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V*' 

X 

. Q 

Moon’s F%Ai^ 

t • 

-1^ 
V a> 

2 c 
t= 0 

Days. 

JVIoon^a p)5w/a 

])’s true 

motion in 

one day. 

rt 

Q 

Moon 

i’3 


s. 

, • 

1 



s. 

• 

/ 

y 



0 

/ 

106 

. 10 

20 

43 

757 

155 

8 

5 

52 

844 

204 

5 

15 

7 

107 

11 

3 

14 

740 

156 

8 

19 

46 

834 

205 

5 

29 

17 

103 

11 

15 

28 

73Q 

157 

9 

3 

20 

820 

206 

6 

13 

34 

109 

11 

27 

36 

rm 

158 

9 

16 

61 

805 

207 

6 

27 

53 

110 

0 

9 

39 

723 

159 

IQ. 

0 

1 

790 

208 

7 

12. 

11 

in 

0 

21 

41 

722 

160 

10 

12 

65 

774 

209 

7' 

26 

24 

112 

1 

3' 

46 

725- 

161 

10 

25 

34 

759 

2t0 

8 

30 

29 

113 

1 

15 

53^ 

732 

162 

U 

8 

1 

747 

211 

8 

24 

23 

114 

1 

23 

18, 

740 

163 

11 

20 

17 

736 

212 

9 

8 

5 

115 

2 

10 

50 

752 

164 

0 

2 

25 

728 

213 

9 

21 

32 

>16 

2 

23 

36 

766 

165 

0 

11 

29 

724 

^214 

10 

4 

44 

M7 

S 

6 

37 

7Sl 

166 

0 

26 

31 

722 

215 

10 

17 

40 

. 118 

3 

19- 

54 

797 

167 

1 

8 

36 

725 

216 

11 

0 

21 

119 

4 

3 

26 

812 

168 

1 

20 

46 

730 

217 

11 

12 

49 

120 

4: 

17 

12 

820 

109 

. 2. 

3. 

5 

739 

218 

n 

25 

6 

121 

5 

1 

11 

839 

170 

2 

15 

36 

751 

219 

0 

7 

14 

122 

5 

15 

19 

843 

171 

2 

28 

20 

764 

220 

0 

19 

IS 

123 

5 

29 

34 

853 

172 

3 

11 

19 

779 

221 

1 

1 

20 

124 

6 

13 

52 

858 

173 

3. 

24 

34 

795 

. 222 

i 

13 

25 

125 

6 

28 

10 

858 

174 

4 

8 

4 

810 

223 

1 

25 

34 

126 

7 

12 

25 

855 

175 

4 

21 

49 

825 

224 

2 

7 

52 

127 

7 

20 

33 

848 

176 

5 

5 

46 

S37 

225 

2 

20 

21 

128 

8 

10 

32 

839 

177 

5 

19 

53 

847 

, 226 

3 

3 

4 

129 

8 

24 

IS 

826 

178 

6 

4 

8 

855 

227 

3 

16 

2 

130 

9 

7 

50 

812 

179 

a 

18 

27 

869 

228 

3 

29 

15 

131 

9 

21 

7 

797 

ISO 

7 

2 

45 

858 

229 

4 

12 

43 

IS2 

10 

4 

8 

781 

181 

7 

17 

0 

855 

230 

4 

26 

27 

133 

10 

16 

54 

766 

132 

8 

1 

10 

850 

231 

5 

10 

22 

134 

10 

29 

26 

752 

183 

8 

15 

9 

831 ' 

,232 

5 

24 

29 

135 

11 

11 

46 

740 

184 

8 

23 

57 

828 

23 3f 

6 

8 

42 

136 

11 

23 

58 

732 

185 

9 

12 

SO 

813 

234 

6 

23 

0 

137 

0 

6 

3 

725 

186 

9 

25 

49 

799 

236 : 

7 

7 

19 

138 

0 

18 

5 

722 

187 

10 

8 

52 

783' 

236 

7 

21 

36 

139 

1 

0 

8 

723 

188 

10 

21 

39 

767 

237 

8 

5. 

46 

140 

h 

12 

16 

728 

189 

Isl 

4 

13 

754 

238 

8 

19 

46 

141 

1 

24 

SO 

734 

190 

11 

16 

31 

741 

239 

9 

3 

35 

142 

2 

6 

56 

746 

191 

11 

28 

46 

732 

I 240 

9 

17 

11 

143 

2 

19 

33 

757 

192 

0 

10 

52 

726 

241 

10 

0 

31 

144 

3 

2 

26 

773 

193 

0 

22 

55 

723 

242 

10 

13 

35 

116 

u 

15 

34 

■ 783 

194 

1 

4 

58 

723 

213 

10 

26 

25 

146 

3 

28 

57 

803 

195 

X 

17 

4 

726 

244 

11 

9 

0 

147 

4 

12 

36 

819 

195 

1 

29 

18 

734 

246 

11 

21 

22 

148 

4 

26 

27 

831 

197 

2 

11 

42 

744 

240 

0 

3 

35 

149 

5 

10 

31 

844 

*198 

2 

24- 

18 

756 

247 

0 

15 

41 

150 

5 

24 

42 

851 

199 

3 

7 

Q 

771 

248 

0 

27 

44 

151 

6 

8 

59 

857 

200 

3 

20 

15 

786 





162 

6 

23 

18 

859 

201 

4 

3 

S7 

802 





15S 

7 

7 

36 ' 

858 

202 

4 

17 

14 

817 





154 

7; 

21 

48 

852 

203 

5 

1; 

5 

831 









842 

860 

857 
859 

858 


853 
. 815 
834 
822 
807' 


792 

776 

761 

748 

737 


>28 

724 
722 

725 
729 


738 

749 

763 

778 

793 


808 

824 

835 

H\7 

853 


868 

859 

857' 

850 

840 


829 

816 

800 

784 

770 


755 

742 

733 

725 

723 









































































































TABLE XXVII, Past 1. 

Beitii the second used in th Val-iam, or Solar process, and called bn the Tamul Astronomers 


the Yoghiadi Tahle^ 


1 

r 

» 

Solar months. 

Dates. 

Equati¬ 
on for 8 
clays in 
calas. 


1 

Solar months. 

Dates, 

Equati, 
on for 8 
days in 
calas. 

■ 

Chai train. 

or 

Yaisa^cha, 

1 

9 

17 

U 

11 

14 

16 

17 

0 

7 

Arpesi. 

+ 

or 

Cartica, 

I 

9 

17 

25, 

1 

2 

3 

6 


Vyftssei. 

or 

Jaisht'a. 

1 

9 

17 

25 

19 

21 

22 

24 

1 

8 

m 

Cartiga, 

+ 

or 

Margasiras. 

1 

9 

17 

25 

6 

8 

9 

10 

\7 

s 

n 

Auni^. 

or 

A'shad’haw 

1 

9 

17 

25 

24 

25 

25 

24 

' 2' 

0 

t 

Margali* 

or 

Paushia... 

1 

y 9 

17 

, 25 . 

10 

11 

11 

11 

$ 

4 

Sd 

Audi* 

or 

Sravanav 

1 

9 

17 
■ 25 

24 

23 

22 

21 

3 

10 

Vf 

Tj'e. 

4* 

Of 

Magha. 

1 

9 

17 

25 

11 

9 

8 

7 

0 

5 

Auvaui, 

or 

Bha'dra.. 

1 

9 

17 

25 

19 

17 

15 

13 

■■"4 

11 

AW 

Maussi. 

+ 

or 

Phaiguha. 

1 

9 

17 

25 

6 

4 , 
2 

0 

16 

6 

IB? 

I^aratasu 

or 

Aswiria'. 

1 

9' 

ir 

25 

11 

8 

6 

3 

5 

12 

K 

Poongoni* 

or 

Chltra^ 

1 

9 

17 

25 

2 

4 

7 

10 

11 


Horo to find by this Table the Equation due to any proposed daijo ^ , 

1<5 Convert the number of months and days elapsed since the origin Chaitranij the former into 
their respective sigiis^ the latter intio degrees. . , . 

If the month began in the day (after Sun rise) deduct the guddias as calas, which are want* 
iRg to complete the day on which the month begun, whatever be the date in the sard month for 
which you work. And if it commenced during the night, add the same. Or if during day time 
subtract 1 degree 5 and add the complement of initial root to 60 guddias converted into calas. 

To find the Equation for one day. Divide the Equation given in the Table by 8; and cither 
add or subtract the quotient, as the given month may require. That is, add from the boginniog of 
Arpesi to the end of Maussi; and subtract from the beginning of Poongoni to the end of Paratasi.. 
Multiply the Equation for one day by the number of days you require in (he interval of 8 days ; 
the product is the Equation required. The calas registered in the 4th column, are the sum of the 
Equations for 8 days given in advance. Thus 11 calas found opposite to Ut Chuitram, shew that; 
on the 8th day of that mouth, 11 calas will be du«» > 






































































TABLE XXVII, Part 

Containing the Arguments of Snn^s Anomdli&ik Equation for (he first day of every menth 
in the year ; and for finding the same^ add his true diurnal motion for every day in each 
month by Table XXll or XXIE, 


Signs. 




o 









ct 


Tunml 

Bengal 

p d-. 






P*s 


c 

s 

• 

names, 

names, 

cc 

Place of the Sun on 

the l.st of each 

Equa. 

0 ’s true diurnal motion 

0 . 
tm . 

ki 

Da 

' £■ 

fX 

Solar 

Solar 

TS! t- 

month, rehittyely lo 

his Apogee or 

(ion. 

4- than hU mean, or 

a 

Q 

o 

H 

months. 

months. 




Perigee. 

i. 

59' 8L 

1 

12 

T 

Chaifram 

Vaisa'cha 


s. 

2 

« 

17 

/ 

17 

20 X 

Supplement of 

+ 

' ' ' " "" """"" * 

2 

,1 

0 

Vyassei 

laish'ta 

IV 

1 

17 

17 

20 i 

Anomaly to 

4- 

— 

‘3 

2 

n 

Auni 

A'sha'd’ha 


0 

17 

17 

20 ) 

seo" 

ft 

^ 18th IVlinimnm* 

4 

3 

Sp 

Si'' 

Audi ' 

Sravana 


0 

12 

42 

40; 



— 

6 

4 

Auvgni • 

Bha'dra 

X 

1 

32 

42 

40f 

Anomaly. 

— ■ 

Zf. 18th Ist Moan. 

G 

5 


Paraltasi 

Aswitia 


2 

12 

42 

40) 



7 

6 


Avpf’si 

Cartica 


2 

37 

17 

20 ; 

Distance from 

^ { 

+ 

8 

7 

in 

Cartiga 

Morgasiras 

II 

1 

17 

17 

20 [ 

Perigee. 

— 

4- 

9 

8 


Margali 

Tye 

Piiushia 


0 

17 

17 

20 ) 

. — 

rP 

4" l^th Maximum. 

10 

9 

^rf 

Miiglin 


0 

12 

42 

40. 

Distance from 

4- 

+ 

1 ] 

10 

MM 

MaUsSsi 

Phaiguna 

ni 

1 

12 

42 

40 i 

Perigee. 

+ 

+ 

1% 

n 

X 

Poongoni , 

Chitra 

> 

2 

12 

42 

40) 

+ 

4- i 

i 4;; 18(h 2d Mean. 


f^x 2 ilanaiion qnd use of ,ikc 2d Fartm 

This second part of Table XXVII was construcled for the purpose pf finding the Sijip’s Ann. 
fnulistic'Equation, his true diurntl mntion, his Area Bhagabala, and that of the Moon, for an/ 
da/ in the year; which the first only supplies in part. 

The quantities registered in the 5th column are the Arguments of the Sun*s Equation for th« 
first day. of eTery4nontb,4o be n»cd citlier with T»ble XXII (of .VatUala Cuchinna) or XXIV 
(of Maracenda). 

The positive and negative Signs proper to the Equation sought, are to be taken as given in the 
6th colonln and not as in the Tables referred to, obserting that they pass from + to _ on or near 
the 18lh of Ann!; and from — to + aboct the 18th Margali, for the reasons given in the second 
Part of the Key to the Siddiianla Chandra Mana; Article 2, page 127. (*) 


m m s m 

(*) E, G. Take Argument iSt Auvaci - J2 42 40 Anoroaly. 


Supplement Anomaly - ll 17 17 20 Argamcnt Table XXHa 

Equation subtractive. 

Do* Ist Maussi - I 12 42 40 dibt. from Ferigcc+ 
Add 6 


Anomaly — 7 12 42 40 
12 


Supplement Anomaly « 4 17 17 20 Argument TaVU XXII. 


Equatlon.adUitivc. 


























( 35 ) 

For obtaining flie Sun’s Equation and diurnal motion on tbe intermediate days of eacb month, 
bis mean motion for days (as given in Table XX) is to be applied ±: to the Argument of the first 
day as it goes on increasing or decreasing in that particular Quadrant of Anomaly. 

The positire and negative Signs registered in the 7 th column, indicate whether the Sun’s true be 
greater or Iess4:hin his mean diurnal motion, or 59' 8 ^. And the Equation referring thereto iu 
Tables XXIt or XXIV (to bo obtained by the same Argument) are to be used accordiiiglyi 
without any regard to the Signs exhibited in those Tables, 

The whole of the second part of Table XXVII is computed for the beghiniog of the 4941st 
Solar year of the Cali yug (llth April A. D. 1B39) when the Sun’s Apogee, according to Hindu 
theory, will lie in r 17* 17' ^0" from the beginning of the Solar Sydereal Zodiac ; but it may 
be adapted to any position of the Sun’s Apsis, as follows: 

As the Apogee is supposed to move at the rate of 1 ' in 517 years, its distance from the first 
point in Mesha r will be r 17’ 17' -f V in the year 4940 + 517 complete, for the same 
reason that it was 2 ’ 17* 17' 20 * — V in the year 4940 ^ 517. That and aH other Argumcutf 
are therefore to be rectified on the same scale by a rule of proportion. 

i^ut as in the 5th column, the Q’s place is given relatively to his Apogee and Perigee, the incre* 
ment soobtaiiied is to be added in the 4th and 2 d • and subtracted in the 1 st and 3 d Quadrants of 
Anomaly, and the contrary if it be a decrement, or for anterior limes. 

Examflk. 

Let the Sun’s Equation, irm diurnal motion, and Area Bhagabalt, as well as that of the Moon, 
he req^uired fOr the 15th Chaitram complete of the 4941st year of the Cali yug current. 

s. • " ^ 

Argument of Equation, 1 st Chaitram, Table XXVII, part 2-2 17 17 20 

Subtract 0 ’i mean motion for 15 days, Table XX - __ 14 47 3 

Manda Kendra^ 15th Chaitram i. . ^ 2 2 30 17 

or 62 SO 17 

vith which Argument, referring to Maracanda’s Table (XXIV) we find the Sun’s Anomalistic 
Squation 1 * 56' 4", which is positive on account of the sign -f. in Iho 6 th column of the present Ta¬ 
le, and according to the well known precept the Solar Area Bhagabala will be -f- —zz + 19^ 

1 * 56 ' 4 '*^ 

and the Lunar • - — r: + 4'17^ 

The Equation of \he Sun’s true to mean motion, answering to the same Argument in the same 
.'able, is - ^ ^ . _ / 55 ^ 

0 ’a mean motion « - • . . .59 8 

Sun’s true diurnal motion, 15th Chaitram - 58- 9 

N. B._It it to be understood, howerer, that both parts of Table XXVII onlj girc approxima. 
ons^ with which the Tamul .Astronomers are contented. 
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TAB[.E XXyill. 

Of ihci, Sitn^s iTVic motion for BOO da^s^ (Bd of the Vafddni), Communicated by R, Aud^ 
Sashka Brakmini, 



r 

Valshcha 

or 

Chaitram, 

» 

JaishUa 

or 

VyasseL 

n 

A‘>had’ha 

Auni. 

2S 

Sravana 

or 

Audi. 

Si 

Bha'dra 

or 

Auvani. 

Aswina 

or 

Para fa si; 

D. 

Tr, motion. 

p. 

Tr. motion. 

D. 

Tr. motion. 

0. 

Tr, motion. 

D. 

Tr, motion. 

0. 

Tr. liiotiori. 



a 


f 

0 


/ 

u 


/ 

0 


/ 

0 


* / 

M 

.1 

58 

40 

1 

57 

38 

1 

56 

59 

1 

56 

55 

1 

57 

27 

1 

‘ 58 

26 

2 

58 

SB 

2 

57 

36 

2 

56 

' 58 

2 

56 

56 

2 

: 57 

29 

2 

58 

28 

3 

58 

36 

3 

57 

35 

3 

56 

57 

3 

56 

57 

3 

! 57 

31 

S 

58 

30 

4 

58 

34 

4 

57 

34 

4 

56 

56 

4 

56 

58 

4 

57 

33 

4 

58 

32 

5 

68 

31 

5 

57 

32 

5 

56 

55 

5 

56 

59 

5 

57 

S6 

5 

58 

34 

6 

£S 

28 

6 

57 

31 

6 

56 

54 

6 

57 

0 

6 

57 

36 

C 

58 

36 

7 

5'i 

25 

7 

57 

29 

7 

56 

54 

7 

57 

1 

7 

57 

38 

7 

58 

38 

8 

58 

23 ' 

8 

57 

27 

8 

56 

53 

8 

57 

2 

8 

57 

39 

8 

58 

40 

9 

58 

21 

9 

57 

25 

9 

56 

53 

9 

57 

3 

9 

57 

41 

9 

58 

42 

10 

58 

19 

10 

57 

24 

10 

56 

52 

10 

57 

4 

10 

57 

43 

10 

58 

44 

11 

58 

17 

11 

57 

22 

11 

56 

52 

11 

57 

5 

11 

57 

45 

11 

58 

4.0 

12 

58 

15 

12 

57 

21 

12 

56 

52 

12 

57 

6 

12 

57 

46 

12 

58 

48 

13 

53 

12 

,13 

57 

20 

13 

56 

52 

13 

57 

7 

13 

57 

48. 

13 

58 

50 

14 

58 

10 

14 

57 

19 

14 

56 

51 

14 

57 

8 

14 

57 

50 

14 

58 

53 

15 

58 

8 

15 

57 

17 

16 

56 

51 

15 

57 

9 

15 

57 

52 

15 

58 

56 

16 

58 

7 

16 

57 

16 

16 

56 

51 

16 

57 

10 

16 

57 

54 

,16 

58 

59 

17 

58 

5 

17 

57 

15 

17 

,56 

50 

17 

57 

11 

17 

57 

56 

17 

59 

2 

18 

58 • 

3 

18 

57 

13 

18 

56’ 

50 

18 

57 

12 

18 

57 

58 

18 

59 

6 








Minimum. 








JVlean. 

19 

58 

1 

19 

57 

12 

19 

56 

50 

19 

57 

13 

19 

58 

0 

19 

59 

8 

20 

57 

58 

20 

• 57 • 

11 

.20 

56 

50 

20 

57 

14 

20 

58 

2 

20 

59 

11 

21 

57 

56 

21 

57 

10 

il 

56 

50 

21 

57 

15 

21 

53 

4 

21 

59 

14 

22 

57 

54 

22 

57 

9 

22 

56. 

50 

22 

57 

16 

22 

53 

6 

22 

59' 

17 

23 

67 

52 

23 

57 

7 

23 

56 

51 

23 

57 

17 

23 

58 

8 

23 

59 

20 

24 

57 

50 

24 

57 

6 

24 

56 

-51 

24 

57 

18 

24 

58 

10 

24 

59 

23 

25 

57 

48 

25 

57 

4 

25 

56 

51 : 

26 

57 

19 

26 

58 

12 

25 

59 

26 

26 

57 

46 

26 

57 

3 

26 

56 

52 : 

26 

57 ~ 

20 

26 

53 

14 

26 

59 

29 

27 

57 

45 

27 

57 

2 

27 

56 

52 * 

27 

57 

21 

27 

58 

16 

27 

' 59 

•32 

2S 

57 

43 

28 

57 

1 

28 

56 

52 

28 

57 

22 

28 

58 

18 

28 

59 

35 

29 

57 

41 

29 

57 

0 

29 

56 

53 ' 

29 

57 

23 

29 

58 

20 

29 

59 

38 

30 

57 

39 

30 

56 

59 

30 

56 

54 

30 

67 

24 

30 

53 

22 

30 

59 

40 

31 

57 

38 

31 

56 

59 

31 

56 

54 

31 

57 

23 

31 

58 

24 

31 

59 

42 







32 

56 

55 

1 










This Tabic answers for the begirining of the year 4924 of the Cali yug (A. D. 1822) lyhen 
the place of the Sun’s Apogee in the Hindu Zodiac was 2" 17* 17' 18^ and its Tropical Longitude 
(or Ravi Sayana) S* 7* T 43^ As the Sun’s Ap6geo is supposed to move only at the' rate of V 
in 517 years, th« Peninsula Astronomers conceire that it answers sufficiently well for many cen¬ 
turies past and to come, for computing the Kalendar, 





























































CartJga 

or 

Arpesi, 

' 1 

ni 

4aVgasi'ra» 

or 

Cartiga. 


t . 

Paushia 

or 

Margali, 


V7 

MVgha 

or 

Tyc. 


P'halgana 

or 

Maussi. 


K 

Chitra 

or 

Poofi’goni, 

0. 

Tr. motion. 

D. 

Tr, motion. 

D. 

Tr, motion. 

0, 

Tr, motion. 

D. 

Tr, motion. 

n. 

Tr. motion. 

1 

t 

59 

ft 

44 

1 

9 

60 

B 

44 

1 

/ 

61 

H 

25 

1 

« 

61 

B 

24 

1 

4 

60 

• 

53 

1 

/ 

59 

n 

53 

2 

59 

46 

2 

60 

46 

2 

61 

23 

2 

61 

23 

2 

60 

51 

2 

59 

51 

3 

59 

48 

3 

60 

48 

3 

61 

24 

3 

61 

22 

3 

' 60 

49 

3 

59 

49 

4 

59 

50 

4 

60 

50 

4 

61 

24 

4 

61 

21 

4 

60 

47 

4 

59 

46 

6 

59 

52 

5 

60 

52 

5 

61 

25 

5 

61 

20 

5 

60 

45 

5 

59 

44 

6 

59 

54 

6 

60 

54 

6 

61 

25 

6 

61 

19 

6 

60 

43 

6 

59 

40 

7 

69 

50 

7 

60 

56 

7 

61 

25 

7 

61 

18 

7 

60 

41 

7 

59 

37 

8 

69 

58 

8 

60 

53 

8 

61 

25 

8 

61 

17 

8' 00 

39 ; 

8 

59 

34 

9 

60 

0 

9 

61 

0 

9 

61 

25 

9 

61 

16 

9 

60 

37 

9 

59 

31 

10 

60 

2 

10 

61 

2 

10 

61 

26 . 

10 

61 

15 

10 

60 

35 

10 

59 

29 

11 

60 

4 

11 

61 

3 

U 

61 

26. 

11 

61 

14 

11 

60 

S3 

13 

59 

26 

12 

60 

6 

12 

61 

4 

12 

61 

26 

12 

61 

IS 

12 

, 60 

31 

12 

59 

23 

13 

60 

8 

13 

61 

5 

13 

61 

26 

13 

61 

12 

13 

60 

29 

13 

59 

20 

14 

60 

10 

14 

61 

6 

14 

61 

26 

14 

61 

11 

14 

60 

27 

14 

59 

17 

15 

60 

12 

15 

61 

7 

15 

61 

26 

15 

61 

10 

15 

60 

25 

15, 

59 

14 

16 

60 

14 

16 

61 

8 

16 

61 

26 

16| 

61 

9 

16 

60 

23 = 

16 

59 

11 

17 

60 

16 

17 

61 

9 

17 

61 

26 

17 

61 

a 

17 

130 

21 

17 

59 

3 

18 

60 

18 

18 

61 

10 

18 

Maxii 

61 

mum. 

26, 

18 

61 

,7 

IS 

60 

19 

13 

Moan. 

59 5 

19 

60 

20 

19 

61 

11 

19 

61 

26 

19 

61 

6 

19 

60 

17 

19 

59 

3 

20 

60 

22 

20 

61 

12 

20 

61 

26 

20 

61 

5 

20 

60 

15 ; 

20 

, 59 

1 

21 

60 

24 

il 

61 

13 

21 

! 61 

26 

21 

61 

4 

21 

60 


21 


59 

22 

60 

26 

22 

61 

14 

22 

61 

26 

22 

61 

3 

22 

60 


22 

5a 

57 

23 

60 

28 

23 

61 

15 

23 

61 

26 

23 

61 

2 

23 

60 


25 

5.8 

h5 ,, • 

24 

60 

30 

24 

1 61 

16 

24 

61 

26 

24 

61 

1 

2^ 

60 

7 

24 

68 

52 . 

25 

60 

32 

25 

61 

17 

25 

61 

26 

25 

61 

0 

25 

60 

5 

25 

58 

49 

26 

60 

34 

26 

61 

IS 

26 

61 

25 

26 

60 

59 

26 

60 

3 

26 

58 

47 . 

27 

60 

36 

27 

61 

19 

27 

61 

25 

27 

60 

58 

27 

60 

1 

27 

53 

45 

28 

60 

38 

28 

61 

20 

28 

64 

25 

28 

60 

56 

28 

59 

59 

28 

68 

43 

29 

60 

40 

2^1 

61 

21 

29 

61 

25 

29 

60 

55 

29 

59 

57 

29 

53 

41 

30 

60 

42 

30 

61 

22 

30 

61 

25 




30 

59 

55 

30 

58 

40 












































TABLE XX!X. 

For finding (he Epochs of mean Intercalations of Lunusolaf months from Che 0 of (he Caliyug^ to any other time. 



Complete 

years. 

Epoch 

I 

s of Intercalat 

ions. 

1 


Ui 

•xt 

O 

5 ** ■ 

S 1 

6^ 

M ^ 

Epochs of Infercalationg. 


Periods. 1 

Complete 

yenn. 

III 

Epochs of Intercalations. 

1 


T. 

M. 

D, 

G. 

V. 




y. 

M. 

D. 

G. 

T. 




Y. 

M. 

D. 

G. 

T. 


0 

0 

0 

0 

0 

0 


1 

19 

18 

11 

22 

27 

25 

OR 

1 

190 

189 . 

9 

14 

34 

10 

09 

3 

2 

8 

16 

3 

55 


'2 

38 

37 

11 

14 

54 

50 


2 

380 

379 

6 

, 29 

8 

20 

M 

>>. 

15 

5 

5 

2 

7 

50 

i . 

3- 

57 

56 

11 

7 

22 

15 

O 

Oi 

3 

570 

569 

4 

13 

42 

30 

o 

9 

8 

1 

18 

11 

45 

C3 

4 

76 

75 

10 

20 

49 

40 

Ti 

4 

760 

759 

1 

28 

16 

40 

B 

S 

11 

10 

10 

4 

15 

40 

«*>. 

O J 

5 

95 

91 

10 

22 

17 

5 

Os 

X 

5 

949 

948 

11 

12 

50 

50 

o 

’3> 

14 

13 

6 

20 

23 

s6 i 

an . . f 

Jf ‘ 

6 

114 

113 

10 

14 

44 

30 

o i 

6 

1139 

1138 

8 

27 

25 

0 

u 

17 

15 

3 

6 

23 

SO 

"3 

7 

133 

132 

10 

7 

11 

55 

c 

7 

1329 

1323 

6 

11 

59 

IQ 

u 

fl 







U 








ffl 








c/3 

19 

18 

11 

22 

27 

25 


8 

152 

151 

9 

20 

SO 

20 

"o . 

8 

1519 

lots 

3 

26 

33 

20 








r ! 


171 

170 

9 

22 

6 

45 . 

O 

9 

1709 

1708 

1 

11 

7 

SO 


1 







1 10 

190 

189 

9 

14 

34 

10 


10 

1898 

1897 

10 

S5 

41 

40 


N. B.—This Table is subject fo an E^tiafidn of 3^ 50^ additive in all cases—with ft the results will tally correctly with those of the 
nindu Rule. 

IIow to compute by this Table the mean intercalation due to A. Cali yugam 4923. 






T. 

Sr. 

D. 

G. 

V. 

4923 

Take Part III for 189S . 

1897 

10 

25 

41 

40 

3795 







2 

1128 











3795 

9 

21 

23 

20 

4933 

Part III 

• 

948 

11 

12 

50 

50 

4744 











4744 

9 

4 

14 

10 

179 

Part II 

• 

170 

9 

22 

6 

♦ 

45 




4915 

6 

26 

20 

55 




Y. 

M. 

B. 


T. 

4923 


4915 

6 

26 

20 

55 

4915 

Parti 


1 

18 

11 

45 

8 


4923 

8 

14 

32 

40 


Equation 



+ 

3 

50 

Time of Interrahjfjon 

4928 

8 

14 

36 

30 

Time by Hindu Rule (page 150) 

.. 4928' 

-8 

14 

36 

29 


Difference I ' 





































TABLE XXX. 

^ * 

Trigonometrical Table^ to Radius S438'» 


Signs. 

ec 

ts 

S 

0" or Vi* 

c« 

Xi 

T or Vlli 

to 

-a 

II-or VIII. 

Signs. 

5 

Degrees. 


Sines 

Cosines 

V. sines. 

£ 

Sines 

Cosines 

V. sines. 

’fe 

Sines 

Cosines 

V. sines. 

Deg. 

• / 


t 

/ 

f 


f 

/ 

/ 


/ 

1 

$ 

• t 

0 0 

0 

000 

3438 

0- 

8 

1719 

2978 

460 

16 

2978 

1719 

1710 

30 0 

3 45 

1 

225 

3431 

7 

9 

1910 

2869 

579 

17 

3084 

1520 

1918 

26 15 

7 30 

2 

419 

3409 

29 

10 

2093 

2728 

710 

18 

3177 

1315 

2123 

22 30 

11-15 

3 

671 

3372 

66 

11 

2267 

2585 

863 

19 

3256 

1105 

2333 

18 45 

15 0 

4 

890 

3321 

117 

12 

2431 

2431 

1007 

20 

3321 

890 

2548 

15 0 

18 45 

5 

1105 

3256 

182 

13 

2585 

2207 

1171 

21 

3372 

671 

2767 

ll 15 

22 30 

6 

1315 

3177 

261 

14 

2728 

2093 

1345 

22 

3409 

449 

2989 

7 30 

26 15 

7 

1520 

3084 

. S54 

15 

2859 

1910 

1528 

23 

3431 

225 

‘3213 

3 45' 

30 0 

8 

1719 

2978 

460 

16 

2978 

1719 

1719 

24 

3438 

000 

3438 

.0 0 

Degrees. 

fXi 

T3 

s 

Sines 

Cosines 

V. sines. 

• to 
T3 
.2 

Sines 

Cosines 

V. sines. 

ai 

.2 

Sines 

Cosines 

V. sines. 





XP or 

Vi 

'H 

X" or IV. 

0.* 


IX’or 

IIL 

t Signs'. 


Besides the raetliod by continual bissection of an Arc of 30% and extracting the square root, 
those who undertake to expound the Surriah Siddhanta hare another Rule for computing the com. 
mom Table of Sines. 

The Prathama Jiva, or Sine of the Ist Ptnda is supposed bqual to th*e Arc Itself; or -Sine of 3’ 4^^ 
c:2^5% the Radius or Sine of 90" being 3438% and the Cosine of the IstPinda, or Cosine 3 4^* 

cr V ^ =3431.- 

If A^B; A, and A-f- B be three Arcs, whose common difference B—3* 45\ Then the Rule for 
computing the Table of Sines may be expressed in Algebraical characters as follows ; Sine A + B 
^!ne A. 

r=2 Sine — Sine AB. Thus let A-.Br:3" 45' or A+Bz:7* 30'. Then Sine 7“ SO'«» 

«X225 — 114' --.Sine 0^=450' —. 1=449. Next let A=±7* SCf, 45% A + 15'; 

Then Sine 11" 15'«:2x449' — — 225'=S98' — ^ ^ And so on of the whole 

Quadrant. 


To see the reason of thfs Rule more clearly, suppose again AicB; then Sine S B=Sine A + B 
-Sine 0®==:S1 Sine B — I ; and if A be now any Arc whatever, then Sine 


=2 Sine B 


Sine B 
Sine B 


A + B = 2 Sine A — —. Sine A — B, giyes Sine A + B -f- Sine A— B =2 Sine 

^ Sine A 2 Sine B—1 _ 2 Sine B . 2 Sine B X Coyine B 

A ^ Sine A X == ^ X ^ine A X/ - - 


Sine B 
2 Sine A X Cosine B. 


Sine B 


Siutt B 
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Wlion the Sines of all the PIndas have been cornputecl, the^Versc^ Sines are easrll)' found by sub. 

0 % 
tracting the Sine of the complement from the Radius, 

"When Sines and Cosines only are required, the Indian R tiles of.Tfigonometry appear very seldom 
to differ from those used by Europeans. But for solving those cases wherein Europeans make us© 
of Tangents, the Indian Rule must necessarily be different, . at least in appearance. 

1® Let ABC be a plane Triangle, right angled at C, 
having an oblique angle at A, and one side given, (o 
find the other side, tho con^mon Rule is equivalent, to 
tl^is proportion, 

A 

• Cosine A : Sine A :: AC r CB or Sine A : Cosino A :: CB: AC. 

c 

^0 If the hypethenuse be required from the same data, the IitdiaarTOle is equivalent to 
Cosine A : Radius :: AC : AB or.Sine A : Radius :: BC : AB. 

3® If the sides be given, to find the oblique angles,/they first find the hypothenuse. , 

AB = V" + BC*, and then AB : .Radiua;: RC rSine Aor AB: Radius AC : Cosino A. 



4'> If the hypothenuse and a side be given, to find theother side they use BC = ^ AB* — AC*. 

50 As every oblique angled triangle is equal to the sum pr difference of two right angled trian* 
gles, a proposition well known to the Hindus, it may be inferred that they know how to apply* 
Trigonometry to the resolution of oblique ^angled plane triangles; but of this I have met no 
example, ^ ; 

There is in the French Epheraerides (Connoissance des Terns) for 1808, a curious paper on thq 
Hindu Table of Sines by Mr. Dolambre, to which I refer the reader (p. 447). lie observes that 
if in computing the Pindus the Hindu divisor -j-j? used and the Radius at 3438^, only the three 
first would be correct, after which the error would increase rapidly. But if Y7*3r,Tai employed, 
and Radius 3437,4 be substituted to the former, then the Hindu results would come (with a few, 
and trifling exceptions) the ^arae.as exhibited, in the preceding Table and as would result from hi# 
formula, 

A (®) Sine A,«=: 4 Sine A A Sine A = Chord * X A A X Sine A. (^} 

(Vide Decimal Tables, page 48.) 

Mr. D, has recomputed the Hindu Trigonometrical Table on the principle that he proposes^ 
and the only sensible differences fell on 



Hindu 

- Frf pch 


Formula 

I'onnula. 

s0 

1315 

1SI5,5,C 

15 

1520 

1520,59 

60 0 

2978 

2977,47 

67 30 

3177 

3176,30 


To Radius 3437',4, 

which differences, he observes, are so trifling, that they do not affect his proposition. 


(*) A A being equal to 3* 
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The following problems of Ilkida Spherical Trigonometry will illustrate the various cascS of 
Gnomonlcs giren in Part I, Article 8, page 90 and following of the 2d Memoir. 

A. The modern rules make it appear that the jMSople of India at some former period wtre well 
acquainted with the theory of Spherical Trigonometry, if they be not acquainted with it at present. 

10 Let A BCbea Spherical Triangle, right angled at C, having an oblique angle at A; 
and a side BC given. To find the other side AC. 

One of their rules is equivalent to these proportions. 

First. *Sine A : Sine BC :: Radi. 

Rad X Sine BC 


US : Sine AB : 


Slue 

Secondly. Cosine BC ; Cosine 
A :: Sine A B : Sine A C s=i 

Cot. A XSine A B_ Ra.XCos. BC 

CoBuie BC Sine AX JSC, A 

This answers to the European method ; for Cot. A 


Radius X Cosine A i wo 


Radius X . cj. jLf -1 

-P—r--:— t 80 that Sine AC • 

Cosmo BC 

agrees with Napler^s Rule. 

Another Rule amounts to these proportlonSj yit. 


Sine A X 


Sine A 

Co Tanjr. Ay^TiWf:. T50 , , , 

----- which 

Kudiui ^ 


D 


_ . Cosine A X BC. 

First, Sine A : Cosine A Sine BC ; Sine / s=a SidT’a ’ 

* . rw * rt RadiusXSin^Z 

Secondly. Cosine BC : Radius Sine Z : Sine AC 3« BC ~ 


and ' 

Rfidiu'BXt^«‘*ine AXSir>‘*RG 
““ bine A X Cosine BG 


the same as before. 

When BC is a small Arc, and of course Cosine BC = Radius nearly, the second proportion 

C*s5n<? A X Sine BC - , t . xi. i 

is omitted; and Sine AC taken equal to Sine Z =--conformably to the rule ig 


Plane Trigonometry, 

go If the hypothenuse and a side be given, to find the other side, they proceed as follows: 
First. V 'Sims “ AB — SlimliC — Sine Z. Secondly. Cosine BC : Radius :: Sine Z ; Sin* 

. r _ X V Sine “ AB — Sine “ BC.‘ 

AC/ r- c’ttsii»« BC Cosine BC 

This is ^’correct value of Sine AC j for S. * AB _ S. = BC = Cosine ’ BC - Cosine » AB ; 

• r* * L n Radios 2 

•and Sine ® AC == Radius ® — Cosine » AC ; so that Radius ® — Cosine AC — 

-X Cosine “ BC — Cosiue ^ aB or Cosine BC Radius * X Cosine = BC — Cosine ’ AC X 
Cosine » BC = Radius = X Cosine = BC - Radius * X Cosine * AB, that is Cosine ^ AC X 
Cosine * BC = Radius ’ X Cosine “ AB ; and Cosine AC X Cosine BC =■ Radius X Cosine AB 
conformably to Napier’s rule. 

AVhen BC is a small Arc, and Radius = Cosine BC nearly, they omit the second part of the 


operation, and suppose Sine AC = Sine ® AB •— Sine * i3C» 
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®L 


Let ABD be an oblique angled Spherical Triaugle, in wbkh two sides AB and AD, and 
the included angle A are given ; to find the third side BD. The method is as follows t 

^ . r, t.T Cosine AB X Cosine AB 

First. Sine AB : Cosine AB :: Cosine AD : Sine W = -silTeTB- 

^ «« « n. V Rn4i»i‘iX Ske W_Ra<hXCif>s. ABXCos.AP 

Secondly, Sine ADj Sine W :: Radius : Sine X _ “ '^ine AB x Sine AO 

Coi. AXSine ABySwe AD+Rnd.XCroi. ABXQos- 


Sine AB AIX 


Thirdly. Cosine A + Sine X ^ Sine Y 

« r.. A TX rr ^ X AH 

Fourthly. Radius : Sine 1 :: Sine AD : Sine Z = -iuuius- ^ 

Cosine A X Sine ABX Sine A1)-|- RndiusXCosine ABXCesine AD 


KadiusXSine AB 


Fifthly. Radius : Sine Z :: Sine AB : Cosiiw? BD 


Sine Z X Sine AB 
Radius 


Cosine A X Sine ABX AD -f" RiidiusX Cosine AB X Cosi ne AD 

' Radius 


This is a correct value of Cosine BD ; but sometimes they bring out the same result in another 

Co'iiine AB X Co5ine AD 


manner, as follows t 


First.^ Find as before Sine W = 
Secondly. Find also Sine X = 


hine AB 

Radius X Co si ne AB X Cosi ne AD 
&ine AB X Hine AU 

Radins X Sii^e AB X ^'ne AD -f* RTKnusXCosIne ABX Cusine AD 


Thirdlpr. Radius + Sine X _ ^ - 

Fourthly. Sine Z — Vers, Sine A = Sine Q •— Radius -f Cosine A = Sine Y =s ♦ 

Cosine A X ^ineAB X Si ne AD 4- Radius X Cosine A B X-Cosine AD 
Sine ABX AD 

Lastly, Sine Z, and Cosine BD, are to be found as in the former method. 

4o When the three sides of a Spherical Triangle are given, to find an angle A, the foregoing 
operations are reversed, as folfows ;■ 

First. Sine AB : Cosine BD ;; Radius : Sine Z ==*-sl n e' A B- 

Rad. X Sine Z 


Secondly. Sine AD : Sine Z :: Radius : Sine Y * 


Radius 2 Cosine BD 
Siu9 ABX Sine AD 


Thirdly, Sine AB : Cosine AB :: Cosine AD : Sine W 
Fourthly, Sine AD : Sine W :: Radius : Sine X 


8iacAD 

Co sine ABX Cosine A D 
Sine ABX Sine AD 

Rad, X Si tie W 


Sine AD 


Fifthly. Cosine A = Sine Y _ Sine X= •“ 

Sine ABX iime AD 

The value of Cosine A thus found is correct^ and leaves scarcely any reason to doubt of the 
people of India being possessed of proper rules for solving all the other cases of Trigonometry, 
although I have not hitherto met with them. 

The preceding Theorems will be found sufficient to demonstrate every case of Hindu Gnomo- 
iiics, as resolved in the second Memoir of this work. 


























'For fdcililating the resolution of Aslronomical^and Gnomonic ProilemS) according to 


the theories delivered in the second Memoir. - 



TABLE XXXI. 


Fitr conocriing parts of the Equator into Indian time and vice versa.' 


Degrees into Time. 

Time into Degrees. 


G. 

V. 

• 

G. 

T. 

Vigud, 

• 

t 

1 

Vig. 

• 

■n . 
ca 




/ 

T» 

F. 

' /, 

T. 

F. 

Paras, 

/ 

a 

Par. 

t 

HD 

S 


s 


M 

1\ 

s. 

» 

P. 

S. 

ijuras* 

# 

m 

Sur. 

n 

a 


a 


1 

0 

10 

10 

1 

40 

1 

0 

6 

10 

1 

1 

6 

10 

(TO 

2 

0 

^0 

20 

3 

20 

2 

0 

12^ 

20 

2 

2 

12 

20 

120 

3 

0 

30 

30 

, 5 

0 

3 

0 

18 

30 

3 

3 

18 

30 

180 

4 

0 

.40 

40 

6 

40 

4 

0 

24 

40 

4 

4 

24 

40 

240 

5 

0 

-50. 

50 

8 

20 

6 

0 

30 

60 

5 

5 

3Q 

50 

300 

6 

0 

00 ■ 

00 

10 

0 

6 

0 

36 

60 

6 

6 

36 

60 

360 

7 

1 

10 

120 

20 

0 

■ 7 

0 

42 



7 

42 



g 

1 

20 

180 

30 

0 

8 

0 

48 



8 

48 



Q 

1 

30 

240 

40 

0 

9 

0 

54 



9 

54 

\ 

I 


10 

1 

40 

300 

60 

0 

10 

1 

0 



10 

60 

1 

! . 

t 



360 

60 

0 









* 


TABLE XXXII. 

Mexing the Sung's Declinaiiott, Right Ascension and Amplitude, when his Longitude is II ^ 
and III Signs ; which quantities are constant, and upplicaile to all places. 


Signs. 

Sun’8 Ijongitude* 

Sines. 

Sun’s 

Declination. 

Sines. 

Lagna. 

Agra. 

Sines. 

I 

Yekajya or Sine of 30" 

i 

1719 

o / 

11 43 

/ 

698 

i 

1670 

« t 

12 1 

/ 

716 

II 

Duojaya do, of 60 

2978 

20 38 

1211 

1795 

21 12 

1243 

III 

Trijaya do, €)f 90 

3438 

O 

o 

1397 

1935 

24 40 

1434 ' 


The Chara Cumda, and Ullagna, are to be calculated for the s^ci&c place computed for. • 
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TABLE xxxirr. 

JSxhibUing the Latitudes and Longifttdes wf certain principal places in India^ referred to the 
Mecha or Meridian of Lancn^ such as found in some of the Indian Ephemerides annexed to 
the Solar and Lunusolar Patras^ or Kalmdiirs ; the circumference of the Equatorial (Jirch 
beiJtg zz ^ojanas^ 


Sl 


Names of Places. 

Latitudes or 
Aesha Bagahs. 

Lont 

In Degrees. 

»itude or Desentara, 

In Time. 

Tojanai 




« 

/ 

. ^ 

•• 

0 

s 

a. 

T. 

P. 

•',S. ^ 


Delhi 


* 

27 

35 

ON 

1 

10 

8 E 

"?|-0 

13 

0 

0 

17 

Benares 



25 

38 

,0 

■4 

37 

0 E 

0 

46 

10 

0 1 

64 

Oogein 



23 

.11 

30 • 

0 

0 

0 

0 

0 

.0 

0 

0 

' Calcutta 


• 

22 

31 

45 

11 

36 

SO E 

1 

6 

5 

0 

177 

Gaojam 



19 

12 

0 

9 

17 

0 E- 

1 

3S 

0 

0 

130 

^Bombay 



18 

46 

40 

3 

15 

0 w 

.-.-0 

32 

SO 

0 

46 

Poona 



18 

30 

0 

1 

41 

0 w 

0 

17 

0 

0 

— 14 

Chteacole 



1$ 

12 

0 

8 

7 

0 E 

+1 

22 

0 

0 

114 

Vizagapatam 


• 

17 

42 

0 

7 

32 

46 E 

1 

15 

27 

so 

106 

Hyderabad (Golconda) • 

17 

26 

51 

1 

58 

45 E 

0 

29 

47 

30 

42 

Anagoondy 

- 


16 

SO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Banda near Masulipatam 

16 

15 

0 

5 

19 

45 E 

0 

53 

17 

30 

75 

Ca^stri 

• 


13 

56 

0 

4 

8 

<XE 

0 

41 

0 

0 

58 

Madras 

m 

m 

13 

4 

12 

4 

35 

45 E 

0 

45 

'67 

0 

65 

' Bangalore 

m 


12 

56 

49 

1 

42 

18 E 

0 

17 

3 

0 

24 

Mangalore 

m 


11 

51 

38 . 

1 

.0 

11 W 


10 

1 

0 

— 14 

Conjevaraai 

m 

• 

12 

51 

0 

3 

59 

0 E 

+0 

40 

0 

0 

56 

Seringapatam 

m. 

■' f* 

11 

31 

O 

0 

58 

45 El 

0 

‘9 

47 

'SO 

14 

Pondicherry 

m 

% 

11 

55 

56 

4 

.0 

33 E 

0 

40 

5 

30 

56 

Tanjore 

m. 

• 

10 

47 

n. 

3 

18 

0 E 

0 

33 

1 

30 

47 

Trivalore 

’ m 

■ 

10 

44 

0 

3 

32 

68 E 

0 

35 

29 

44 

49 . 

Madura 



9 

M 

0 

1 

25 

0 15 

b 

24 

0 

0 

34 

Rainissuram 

• 

. 1 

9 

18 

'7 

3 

28 

80 E 

0 

34 

48 

45 

49 

Anantachyani (TraTancorc)| 

S 

16 

0 

1 

11 

-0 K j 

0 

14 

0 

0 

19 


To hate the Longitude of any place expressed in yojanas, say, ns 360% to 5059,3, so thegiten 
liOngitude in degrees, to the distance from the first Meridian counted on the Equator, in yojanas. 

N* B.—^For fine computations the parts of yojanas either in sexagesimals or decimals must be 
tccoiKated for. 

Exampj;! I. 

The Loimltude of Benares in degrees being 4* S7'. Sar 3(50*: 505P,3 :: 4* 37': 

«q(/ 

a* 64,88 yojanas. 

ExAMPtX II. 

The Longitude of Tritalore in degrees being 3* 31' 68% Say 360*; 6059,3 3* 31' 58 't 

5059,?? X 3* 32^ 58' 


350 


49,88 yojanas. 























TABLE XXXIV: 

Exhibiiing the Palabab, or VUhama Chaya, the Shadow of the Gnomon at noon on the da^s of 
the Equinoxes^ and the circumference of the Circle of Longitude called Seva-dcsa f^aridhi, cd 
some of the principal places in India^—the Equatorial Circle bein^ taken to contain 5059,3 
pojanas. 











Seva-desi* 

Paridhi. 

Circumfer. 










ence of 




Polar 





Circle of 

Names of Places 

• 

Altitude. 

Sines. 

CJosines. 

Palabah. 

Longitude. 

Benares 



25* 

38 

1487^,0 

3101',9 

A.. 

5 

V. 

45,1 

4564',7 

' Oogein 



23 

12 

1352,3 

3ieo,7 

5 

8,0 

4651,2 

Calcutta 



22 

35 

1319,5 

3175,0 

4 

59,9 

4672,1 

Bombay 



18 

47 

1106,8 

3265,3 

4 

4,7 

4790,4^ 

Vizagapatam 



17 

42 

1042,8 

3274,9 

3 

49,2 

4819,3 

Hyderabad 

• • 


17 

27 

1030,4 

3278,6 

3 

44,4 

4824,7 

Banda (near Masulipatam> 

IG 

15 

961,6 

3299,4 

3 

29,8 

4855,3 

Madras 

• 


13 

4 

776,2 

3347,4 

2 

46,8 

4926,9 

‘ Bangalore 

• 


12 

57 

770,2 

8348,9 

2 

45,5 

492S,2 

V Mangalore 



12 

52 

765,4 

3350,1 

2 

44,4 

4929,8 

S'erhigapatam 



12 

32 

. 745,9 

3354,6 

2 

40,0 

4936,5 

Pondicherry 

- 


11 

57 

711,3 

3362,7 

2 

32,2 

4948,4 

Tanjore 



10 

47 

648,3 

8376,7 

2 

17,1 

4969,1 

Triralore 

m 


10 

44 

640,4 

3377,1 

2 

15,5 

4969,6 

Ramissuram 

- 


9 

18 

555,5 

3391,8 

1 

57,9 

4991,3 


. By*help, of this Table the Lagna, Chara Cumda^ and Ullagna of any place-therein regiatorcd. 
May be readily computed. 

For finding the difference of Longitude in time under any* parallel of Latitude, say; As 
circumference of Circle of Longitude at that place, to fiO guddias, (or dandts), lo the Longitude 
in yojanas counted on the Equatorial Circle, to the difference of Longitude in time of the place 
computed for. 

Examfle L 

For Benaresy the Longitude of which is (54,8S yojanas East of Lanca. 

T»ble IV. 4564,7 : 60':: 64,88 &c. : ;= 0' Sir lO' 5\ 

Example II. 

For Trifalore, its Longitude in yojants being 49,88 &c; 

4069,6 : 60':: 49,88 &c. ; = 0' 36’ 8' 24*,. 


4969,0 




















Sl 
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TABLE XXXV. 

Sketotng the Ayananm for Secular ^«ars, from A, O, 0, iothe Julian dr ^006^ coneitrnM 
with the ^ears Cali yugam 5101, and 6101 ; or 7^ years before and 1Q22 afier the birth of 
Salivahana ; giving at the same time the Sun^s Ravi Sayana or Longit¥de at the commence* 


merit of each Secular Sydereal year. 


• . 

Date in 
iyiarch' 

0. s. 

Julian 

Secular 

ytars^ 

Years ex* 
pi red of 
the yEra 
Cali yiig. 

Aynnansa. 

Longitude. 

Table for finding the Ayanansa 
for odd years. 

. '■ 

• ' ' 




Second Padah. 









« 



• 

i 

n 

* 

• 

t 


Y. 

r 

V 

y. 

• 

/ 

14 

0 

3101 

-r-T 

29 

6 

11 

22 

30 

54 

1 

0 

54 

70 

1 

3 

14 

100 

3201 

5 

69 

6 

M 

24 

0 

64 

2 

1 

48 

80 

1 

12 

* 16 

200 

3301 

4 

29 

0 

11 

25 

so 

64 

3 

2 

42 

90 

1 

21 

16 

. 300 

3401 

2 

69 

6 


27 

0 

64 

4 

3 

36 

100 

. 1 

30 

17 

400 

3501 

1 

29 

6 

ll 

2B 

30 

54 

5 

4 

30 

200 

3 

0 

18 

499 

3600 

0 

0 

,0 

0 

0 

0 

0 

6 

5 

24 

300 

4 

30 





Third J^iuiak. (*) 


7 

6 

18 

400 

1 6 

0 

18 

500 

3601 

+ 0 

0 

64 





8 

7 

12 

600 

T 

30 

19 

600 

3701 

1 

so 

"64 

m 

o 



9 

8 

6 

600 

9 

0 

20 

700 

3S01 

,3 

0 

54 

g? 

u 

D 



10 

9 

0 

700 

10 

30 

20 

800 

3901 

4 

30 

64 

.a 

*2 



i 20 

18 

0 

800 

12 

0 

21 

900 

4001 

6 

,0 

64 

s 

O 



30 

27 

0 

900 

13 

80 

22 

1000 

4101 

7 

30 

64 




40 

36 

0 

1000 

15 

0 

23 

1100 

4201 

9 

0 

54 

4 > 

M 



60 

15 

0 




24 

1.200 

4301 

10 

SO 

64 

■*>* 

jO 

w 


00 

54 

0 




• 25 

1300 

4401 

12 

0 

54 


*0 

S. 


Date in 






26 

1400 

4501 

13 

30 

54 


C: 



April NS 

As only the Secular 

2T 

1500 

4601 

15 

0 

64 

iS 

IS 

1 


'h 

years arc given irv the first 

27 

1600 

4701 

16 

SO 

64 

•S 


.2 


6 

part of 

this 

Table, ia 

28 

3700 

4801 

18 

0 

' 64 


I 

Ag 

O 


8 

order to 

find 

for 

what 

29 

i I8Q0 

4^101 

19 

3Q 

64 

s *5 

'•M 

IX 


10 

European date in 

odd 

SO 

; 1900 

5001 

21 

0 

54 


•T3 



12 

years of the 

centuries 

31 

1 20oa 

i ^toi 

22 

SO 

54 





13 

the Ayanansa is comput- 












ed. 

the beginning of tha 


corresponding Hindu So¬ 
lar year niuat bo souglit 
by means of Tables 1 and 

VII. 

ExAlfBlrl. 

How to 'find the Ayanansa for y^ar Cali y vgaw 4845. coVfl«I% coiiM?<i?jpo«ding to A. D« 
1745, on Friday the 9th April N. S. 


Cali y«g. 

A. D. 

• 

# 

9 m 

4801 

1700 

13 

Q 

64 

40 

40 


86 

0 

5 

^.. 4 


4 

JQ 

4846 

li745 

i¥" 


24 0 

By the Siddhaiita Rule 

18 

41 

23 11 


Ditference 49 


(«) In the 3d Quadrant of the Ayanansn, tlie quai.titica given inthedih column ibcvr both the Ayantnta and 
the Longitude of the 1st point in Mesha T at the bcginuliig of the year. 







































TABLE XXXVr. 

Bflng mxiliat^g to ike XXXVth, for finding the error of the Sun't mean Longiiade as 
computed in the Hindu Solar Tables, when referred to the European Tablet. 


Julian 

Secular 

years 


1400 

1600 

1600 

17(f0 

1800 

lUOO 

2000 


Years 
expired 
since the 
Epoch 
Cali yug 


4^01 

4601 

4701 

4801 

4901 

6001 

6101 


Ayantnsa^ the Cranti Patagati 
being supposed 54^, 1^ 16''^. 






Second Padah, 
















• 

f tt 

m 

s. 

. 


# 


/ 

f 

9 

«/ 


• 

$ 

# 

9 

«/ 

0 

3101 

7 

29 

16 

19 

11 

22 

30 

43 

1 

0 

54 

1 

15 

70 

1 

3 

1 

26 

30 

100 

3201 

5 

69 

14 

16 

11 

24 

0 

45 

2 

1 

48 

2 

30 

80 

1 

12 

1 

S9 

0 

200 

3301 

4 

29 

12 

11 

11 

23 

30 

47 

3 

2 

42 

3 

45 

90 

1 

21 

1 

bV 

30 

300 

3401 

2 

69 

10 

7 

U 

27 

0 

49 

4 

3 

36 

5 

0 

100 

1 

SO 

2 

4 

0 

400 

3601 

1 

29 

8 

S 

11 

28 

30 

51 

5 

4 

so 

6 

15 

200 

3 

0 

4 

10 

0 


3600 

0 

0 

0 

0 

0 

0 

0 

0 

6 

5 

24 

7 

SO 

300 

4 

SO 

6 

15 

0 





Third Padalu 



7 

6 

18 

8 

46 

4oo 

6 

0 

8 

20 

0 

500 

3601 


+ 

64 

1 





8 

7 

12 

10 

0 

500 

. 7 

30 

10 

25 

0 

600 

3701 

1 

30 

56 

6 





9 

8 

6 

11 

15 

600 

Q 

0 

12 

30 

0 

700 

3801 

3 

0 

58 

11 





10 

9 

0 

12 

30 

700 

10 

3P 

14 

35 

0 

800 

3901 

4 

31 

0 

16 





20 

18 

0 24 

0 

800 

12 

0 

16 

40 

0 

900 

4001 

6 

1 

2 

21 





30 

27 

0 

36 

30 

900 

IS 

SO 

18 

45 

0 

1000 

4101 

7 

31 

4 

26 





40 

36 

0 49 

0 

1000 

15 

0 

20 

50 

0 

1100 

4201 

9 

1 

6 

31 





50 

46 

1 

1 

SO 







1200 

4301 

10 

31 

8 

36 





60 

54 

I 

15 

0 







1300 

4401 

12 

1 

10 

41 

















13 31 

15 I 

16 31 


12 46 
14 51 
16 66 


18 


1 


19 31 
21 1 
22 31 


19 

21 


23 11 
26 16 


Tabk for finding (he Ayanaosi for odd 
years. 


Table XXXV is to Table XXXVI 

54 # . 

In the constant ratio of —=® 


ride Appendix II. 































TIDHI TABLE XXXVIL 


±, 




a 

.2 

. *« 

G 

c 

o 

K 


G 

.2 

eo 

1 

G 

O 

N 


a 

.2 

at 

G 

a 

.2 

4D 


o 

.2 

cs 

P 

d 

.2 

, ■ a 


p 

p? 

a 

"S 

o, 

B 

rj 

. G 
h-< 


a 

p 

Q 

o 

B 

na 

a 

ai 

W 

Q 

o 

S 

■ a 

l 

p 

cn 

v> 

P 

... s 

'© 

e 

'«■ 

1 

2 

4 

11 

2 

22 

24 

29 

12 

25 

43 

1 

43 

13 

20 

64 

24 

49 

12 

10 

2 

,4 

7 

11 

3 

23 

24 

7 

12 

30 

44 

1 3 

25 

13 

20 

65 

24 

48 

12 

5 


6 

■ 8 

11 

5 

24 

23 

37 

12 

35 

45 

j 

6 

13 

19 

66 

24 

38 

12 

0 

'4 

8 

6 

11 

7 

25 

23 

1 

12 

40 

46 

1 6 

46 

13 

18 

67 

24 

18 

11 

55 

• 5 

9 

59 

11 

9 

26 

22 

17 

12 

44 

47 

t 8 

23 

13 

16 

68 

23 

51 

11 

50 

‘ 6‘ 

11 

49 

11 

12 

27 

21 

27 

12 

48 

48 

9 

58 

13 

14 

69 

23 

15 

11* 

45 

7 

13 

33 

11 

15 

.28 

20 

30 

12 

52 

49 

n 

SI 

13 

12 

70 

22 

30 

11 

40 

a* 

15 

12 

11 

18 

29 

19 

27 

12 

56 

50 

13 

0 

13 

9 

71 

21 

37 

11 

35 

9 

16 

43 

u 

22 

SO 

18 

19 

13 

0 

51 

14 

20 

13 

6j 

72 

20 

35 

11 

30 

10 

i 

18 

S 

ii 

26 

31 

ir 

6 

13 

3 

52 

15 

48 

IS 

3 

73 

19 

26 

11 

26 

I .. 

11 

19 

25 

11 

30 

32 

15 

48 

13 

6 

53 

17 

6 

13 

0 

74 

18 

8 

11 

22 

12 

20 

S5 

11 

36 

33 

14 

26 

13 

9 

54 

^8 

19 

12 

50 

73 

16 

43 

11 

18 

13 

21 

37 

11 

40 

34 

13 

0 

13 

12 

" 55 

19 

27 

12 

52 

76 

15 

IS 

11 

16 

14 

22 

30 

n 

45 

35 

11 

31 

13 

14 

56 

20 

30 

12 

48 

77 

IS 

S3 

11 

12 

15 

28 

15 

11 

50 

36 

g. 

58 

IS 

16 

57 

21 

27 

12 

44 

78 

11 

49 

11 

9 

16 

23 

51 

11 

55 

37 

8 

23 

13 

18 

58 

22 

17 

12 

40 

79 

9 

59 

11 

7 

17 

24 

18 

12 

0 

38 

6 

45 

13 

19 

59 

23 

1 

12 

36 

80 

8 

6 

11 

5 

18 

24 

38 

12 

5 

■39 

5^ 

6 

13 

20 

60 

23 

37 

12 

SO 

81 

6 

8 

11 

3 

19 

24 

48 

12 

10 

40 

3 

25 

13 

20 

61 

24 

37 

12 

25 

82 

4 

7 

11 

2 

20 

24 

49 

12 

15 

41 

1 

43 

13 

21 

62 

24 

29 

12 

20 

83 

2 

4 

11 

2 

21 

24 

43 

12 

20 

42 

0 

0 

13 

21 

63 

24 

43 

12 

15 

84 

0 

0 

11 

2 


NACSHATRA TABLE XXXVIII. 


Index. 

Equation. 

M 

c> 

np 

a 

Equation. 

Index. 

Equation. 

Index. 

Equation. 

Index. 

Equation. 

X 

c 

np 

0 

hH 

d 

,2 

ctl 

0 

a* 

w . 

I Index. j 

Equation. 

1 

2 

0 

13 

20 

29 

25 

20 .29 

37 

‘ 4‘ 58 

49 

14 1 

61 

22 

58 

73 

IS 0 

*2 

3 

58 

14 

21 

16 

26 

19 39 

38 

3 20 

50 

15 18 

62 

22 

55 

74 

11 22 

3 

5 

54 

16 

21 

53 

27 

18 42 

39 

1 40 

51 

16 31 

63 

22 

43 

75 

9 36 

4 

7 

47 

16 

22 

22 

28 

17 89 

40 

0. 0 

52 

17' 39 

64 

22 

22 

76 

7 47 

6 

9 

36 

17 

22 

48 

29 

16 31 

41 

1 40 

53 

18 42 

65 

21 

53 

77 

5 54 

6 

11 

21 

18 

22' 

55 

30 

15 18 

42 

3 20 

54 

19 39 

66 

21 

16 

78 

3 58 

7 

13 

0 

19 

22 

58 

31 

14 1 

43 

4. 58 

55 

20 29 

67 

20 

29 

79 

2 0 

8 

14 

33 

20 

22. 

63 

32 

12 39 

44 

6 35 

56 

21 13 

68 

19 

33 

80 

0 Q, 

9 

15 

59; 

21 

22 

39 

33 

11 n 

45 

8 10 

57 

21 49 

69 

18 

so 



10 

17 

19 

22 

22 

18 

84 

9 42 

46 

9 42 

58 

22 18 

70 

17 

19 



11 

18 

SO 

23 

21 

49 

35 

8 10 

47 

U 12 

59 

22 39 

71 

15 

59 



12 

19 

33! 

24 

21 

13 

36 

6 35. 

48 

12 39 

60 

22 53 

72 

14 

S3 

'' 






































































































































































YOGA TABLE XXXIX. 


a> 

T3 

a 

a 

■ S 

cd 

Diurnal 

motion. 

H 

V 

■TO 

a 

1 

rt 

P 

c2* 

Diurnal 

motion. 

1 

1 Index. 

Equation. 

Diurnal 

motion. 

Index. 

Equation. 

Piurnal 

motion. 

1 

1 

43 

13 

0 

23 

21 

0 

14 

25 

45 

2 

54 

15 

18 

67 

21 

16 

14 

0 

2 

3 

25 

13 

1 

24 

20 

40 

14 

30 

46 

4 

20 

15 

171 

68 

21 

3 

13 

55 

3 

5 

5 

13 

S 

25 

20 

13 

14 

34 

47 

5 

45 

15 

16 

69 

20 

43 

13 

50 

4 

6 

43 

13 

5 

26 

19 

40 

14 

39 

48 

7 

8 

15 

14 

70 

20 

16 

13 

45 

5 

8 

18 

IS 

7 

27 

19 

2 

14 

43 

49 

8 

29 

15 

12 

71 

19 

42 

13 

40 

6 

9 

50 

13 

9 

28 
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TABLE JfLIV. 

'¥■ I, ■■ 

Of the mean nioiion of Fem$j^ for datff. 


%L 



M.w\ motioQ. 

Dajts. 


8. 

♦. 

t 

« 

m- 

• t 

1 

0 

1 

30 

7 

44 

JOOO 

% 

0 

3 

12 

15 

27 

«000 

% 

0 

4 

4S 

23 

U 

*000 

■ 4 

0 

0 

?4 

30 

54 

4000 

5 

.0 

S 

0 

38 

38 

fiOOO 

'« 

i: 'o 

9 

36 

"40 

2? 

0.000 

7' 

f ^ 

11 

12 

54 

5 

7000 

8 

1 ^ 

12 

49 

1 

4? 

8000 

9 

' 0 

14 

25 

9 

33 

0000 

10 

0 

16 


17 

19 

" 10000 

SO 

I 

2 

2 

34 

?2 

" 2000,0 

SO 

^ 1 

18 

? 

51 

4^9 

30000 

40 

2 

4 

5 

9 

5 

4QPOO 

f 50 

' 2' 

20 

<7 

29 

21 

* 50000 

60 

3 

6 

7 

43 

37 

60000 

70 

3 


9 

0 

53 f 

i 70000' 

80 

4 

8. 

10 

181 

10 

80000 

f ^0 

' 4 


11 

35 

20‘ ' 

90000 

, 100 

^ . 5. 

XO, 

12 


42 1 

1,00000 

' 200 

10 

20- 

25 

45 

24 

, *00000 

t 300 

: 4; 

0 

38. 

asu 

6 . 

. 300000- 

■ 400 

9 

10 

50, 

30 

40 

400000 

i soo. 

. % 

21. 

4 

23 

31 . 

500000 

i 600. 

8 

1 

17 

10 

13 , 

,600000 

7Q0, . 

1 

U 

sa 

8 

55 • 

TOOOOO 

1 800 < 

6 

21 

49 . 

!•' 

37 '^ 

' 800000 

I] 900 • 

0 

% 

95 

44 

19. j 

' 900000 

j! 1000 

4 

12 

B 

47? 

0^ ; 

' ^QOQO0O. 


Me»n motioB, 


& 19 8 47 1 

10 24 17 34 3 

4 6 26 21 4 

0 IS 35 8 5 

3 0 43 55 7 


5 19 59 49 8 

1 25 1 29 9 

7 7 10 16 11 

0 19 19 S 12 

6 1 27 ,60. 14 


0 

6 

0 

6 

0 


2 55 40 27 

4 23 30 - 41 

5 61 20 54 

7 19 11 8 

8 47 1 21 


6 10 14 61 35 

O 11 49 41 38 

6 rs 10 39 2 

■■Q- 14 38i 22. IS 

O 29 16 44 31 


4 13 55 6 47' 

I 23 SS 29 2 

2^ 13 11 31 13 

* 27 50 13 34 

» I®’ 28; 35 49- 


3 27- 6 68 5 

■ 4 11 4f5 20 20.. 

4 ^ 83 42 36 


Bruift 8? ^ 19f, 
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9 ir. . 

SUCRA P'HALA. 


Argument. ^ 


■ • 

=^1 

-f Os — 

VI» 

+1* 

— 

Vfis 

414 _ 

tllM 

• 

t 

0 

Oi 

0 

0 

0 

0 

54 

55 

1 

32 

6 

Ao 

Q 

i 

4i 

0 

7 

28 ■ 

1 

d 

45 

1 


5 

'26 


7 

$6 

0 

i4 

48 

1 

6 

a 4 

1 

37 

44 

,22 

n 

15 

0 


0 

1 

11 

26 

1 

Aq 

56 

fs 

43 

lA 

0 

(D 

^9 

2 

1 

Id 

15 

1 

4l 

47 

45 

d 

i§ 

45 

G 

85 

52 

1 

20 

47 

1 

43 

11 

n 

i3 


fO 

0 

4^ 

26 

1 

24 

56 

I 

44 

15 

7 

30 

^6 

l5 

G 

43 

43 

i 

28 

41 

1 

44 

3o 

3 

Ah 

M 

0 

G 

^4 

65 

\ i 

32: 

d 

1 

45 

3 

0 

0 

t .. 

• 

/ : 

‘ 


- Vs 

+ 

If 

iv# 

— ix»4 ill' 

' • t 


--------:.. 

Argiiih'f^ot. 


♦ The Argumejfct is fbuiwl by subdkactiwg the S»n’if Corrected j^Iace, from the j^kce of Venus' 



TABLE oj Venu!^’ ANyttic ftQtrATiasFj Cwiea CAitNA* T^ke Jtgimeni of 
ii found tiMradiiis iht Sun^s^ m»icm p^(ke fr&m place Corrected. 

s lit. 


Comtnulftftion. 

. . .. ... . . .. ^— 1 .. 

• 4 

1 + 0* 

4- I * 

i + Hs‘ 

-f Ilfs 

-f tv* 

+ v» 

• 0 

K 

|Eqonticm. 

Chila 

t^krua 

KqmrtSoti, 

^Chila 

carna 

■i.,.. 

JEqlurttidn. 

iOhila 

canm 

[Equation. 

Chila 

curna^ 

jEqjuation. 

Cblla 

cartia 

Equation. 

Chila 

carna 

» 

0 0 
3 45 
7 SO 
11 15 
15 0 

13 45 
22 30 
26 15 

30 0 

1 • # * 

|o 0 0 
: ■ I 34 48 
j 3 ' 0 24 
i 4 44 0 

6 18 17 

7 62 11 

9 26 1 

10 59 27 
12 S3 19 

5MO 

S936 

5926 

5909 

5886 

5857 

6822 

5781 

5734 

•‘i f 

12 83 19 

14 6 13 

15 38 50 

17 H 18 

18 42 21 

20 14 13 

21 44 40 

23 14 25 

24 43 32 

. 1 

5734 

‘5681 

5622 

5558 

5487 

5412 

5331 

5244 

6152 

1 f f # 

W 43 32 
10 42 
27 38 23 

29 3 34 

30 27 32 

31 51 24 

33 12 47 

34 S3 7 

35 61 32 

^5152 

5056 

4963 

4846 

4734 

4617 

4496 

4371 

4241 

’ ^ r f 

.a S' 51* 3 2 

37 C 56 

38 21 4' 

39 32 9 
'40 39 6 

41 43 3 

42 43 41 

43 38 36 

44 27 30 

i ' "' 

f ^ ■ 

4241 

4107 

3970 

3828 

S684 

3536 

3385 

3231 

3075 

♦ / f‘ 

44 2f ^6 

45 9 17 

45 44 45 

46 9 66 

46 23 5 

46 22 32 
16 3 43 

45 23 17 
44 16 37 

f 

3075 

2916 

*766 

2594 

2432 

2i69 

2106 

1946 

1786 

• < . 

44 16 37 
42 34 20 
40 7 59 
36 45 59 
32 14 13 
26 17 20 
18 47 30 
9 61 15 
0 0 0 

1 

1786 

1630 

1481 

1341 

1213 

1101 

lOlS 

956 

936 

30 0 

26 15 

22 SO 
18 45 
15 0 

a 15 
7 SO 
3 45 
0 0 

• 0 - 

Equation. 

Chita 

carna 

Equation. 

Chila 

carna 

Equation. 

Chila 

carna 

•r. . k^*^***^ 

Equation. Icuriia 

Equation. 

Chil,a 

carna 

Equation, 

Chila 

carna 

• / 

1 

— XIs ^ 

-^X» 

--.IXs 

— VIII* 

— VII* 

_ vr* 

Commutation, 
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STABLE XLV. 

b I. 

Of Saturn't mean motion for dayt. 


' DajSo 

Mean motion. 

Days. 


S • ' • • 


1 

0 0 3 0 23 

1000 

« 

0 0 4 0 46 

tooo 

8 

0 0 6 1 9 

3000 

4 

0 0 8 1 33 

4000 

5 

0 0 10 1 54 

6000 

6 

0 0 la 3 17 

6000 

7 

0 0 14 3 40 

7000 

8 

0 0 10 3 13 

8000 

9 

0 0 18 3 36 

9000 

10 

0 0 30 3 40 

10000 

SO 

0 0 40 7 38 

20000 

30 

0 1 0 11 S7 

30000 

40 

0 1 20 15 16 

40000 

50 

0 1 40 19 5 

60000 

60 

0 t 0 22 53 

60000 

70 

0 a 30 20 43 

70000 

80 

0 3 40 SO 81 

80000 

90 

0 3 0 34 20 

90000 

100 

0 3 20 33 9 

lOOOOO 

too 

0 6 41 10 18 

200000 

300 

0 10 1 54 27 

300000 

400 

0 13 22 33 -36 

400000 

500 

0 10 43 10 45 

500000 

600 

0 20 3 43 54 

600000 

700 

0 23 34 27 8 

700000 

800 

0 36 45 5 13 

800000 

900 

1 0 5 43 21 

800000 

1000 

1 3 26 31 30 

1 1000000 


Mean motion. 


s 

1 

a 

3 

4 

5 


3 as ai 30 

6 53 43 1 

10 19 4 

13 45 as 

17 11 47 


31 

a 

3a 


6 ao 38 9 3 

7 tl 4 30 S3 

8 a7 SO 5a 4 

10 0 67 18 34 

11 4 as 85 5 


10 8 47 10 10 

9 13 10 45 15 

8 17 84 ao ao 

7 31 67 55 35 

6 3S 31 SO so 


0 0 45 5 35 

5 5 8 40 40 

4 9 83 15 44 

3 13 65 60 49 

6 37 51 41 39 


10 11 47 32 28 

1 35 43 23 18 

a 9 39 14 7 

S 33 85 4 5S 

0 7 SO 55 46 


8 21 26 46 35 
7 5 22 87 25 

10.19 18 28 14 


Xirnn 3' 53* 92*. 








































SANI PHALA. 


Sup. Mean Anomaly. 

« 

/ 

4- Os 

Vl» 

4-1« 

— 

VII* 

+ II* 

— 

VIIIs 

1 « 

* 



• 

• 

». 

a 

• 

/ 

s 

• 

t 



0 

0 

0 

0 

0 

3 

51 

37 

6 

38 

m 

30 

0 

3 

45 

0 

80 

35 

4 

17 

10 

6 

52 

5S 

26 

16 

7 

30 

1 

0 

57 

4 

41 

36 

7 

5 

9 

22 

SO 

11 

15 

1 

30 

67 

5 

4 

46 

7 

15 

31 

18 

45 

15 

0 

.2 

0 

30 

5 

26 

33 

7 

24 

5 

15 

0 

18 

45 

2 

29 

26 

5 

47 

0 

7 

30 

45 ^ 

11^ 

15 

2^ 

30 

2 

67 

35 

6 

5 

56 

7 

35 

38 

7 

30 

26 

15 

3 

25 

1 

6 

23 

14 

7 

38 

35 

3 

45 

30 

0 

3 

51 

37 

6 

33 

56 

7 

39 

31 

0 

0 

• 

t 


Xl» + V* 

— X»+ IVs 

1 +.in» 

♦ » 

Sup. Mean Anomaly. 


The Argument i« f«und bj subtracting Saturn’s corrected mean place, from the place ef his 
Apsis, 'i 

TABLE of Saturn’s Annuac. Equation, and Cuila CarnA. The Argument of this Table 
is found suUr acting Saturtfs mean place corrected^ from the SunU mean plaoe* 

T? nr. ; 








Coramutalion. 


i 

1 

L 






• 


4- o« 

4-1* 

+ II» 

+ III* 

+ IV* 

+ V 






Ciiila 


Chiia 


Chiia 


K^hila 

n 1. 

Chiia 


Chiia 



• 

1 

Equation. 

carna 

Equation. 

carna 

Equation, 

carna 

Equation. 

Qarna 

Equation, 

\ 

carna 

Equation. 

carua 

• 

i 



• 9a 

t 

• * a 

1 

• 9 a' 

f 

• 4 W 

9 

'if * 

• 9 a 

/ 

• t a 

t 



0 

0 

0 0 0 

3811 

2 52 2 

37C9 

5 11 35 

3643 

6 20 21 

S459 

5 47 52; 

3265 

3 28 2 

3117 

30 

0 

3 

45 

0 22 2 

3810 

3 12 1 

3768 

5 24 49 

3623 

6 22 20 

8434 

5 35 56 

3242 

3 4 25 

3104 

26 

15 

7 

30 

0 44 3 

3809 

3 31 23 

3746 

5 36 62 

3601 

6 22 36 

3409 

5 22 19 

3221 

2 39 52 

3092 

22 

80 

11 

15 

1 6 0 

3806 

3 50 9 

3731 

5 47 37 

3579 

6 21' 9 

3384 

5 7 0 

3200 

2 14 SI 

3083 

18 

45 

15 

0 

1 27 47 

3801 

4 8 11 

3716 

6 57 3 

3556 

6 17 59 

3359 

4 50 4 

3181 

1 48 26 

3077 

U 

0 

18 

46 

1 49 19 

3795 

4 25 27 

3099 

0 5 7 

3534 

6 13 7 

3335 

4 31 39- 

31C2 

1 21 46 

3072 

11 

15 

22 

SO 

2 10 33 

3788 

4 41 50 

3682 

6 11 45 

3509 

6 6 29 

3313 

4 11 44 

3146 

0 51 41 

3063 

7 

so 

26 

15 

2 31 29 

3779 

4 57 13 

3663 

6 16 51 

3484 

5 58 2 

3289 

3 50 29 

3131 

0 27 23 

3066 

3 

45 

30 

0 

2 52 2 

3769 

5 11 35 

3643 

6 26 21 

3459 

5 47 62 

3265 

3 28 2 

sn7 

0 0 0 

3065 

0 

0 




CMlft 


Ghiln 


Chiia 


Child 


Chiln 


Chiia 





Equation. 

carna 

Equation. 

carna 

Equation, 

carna 

Equation. 

carna 

Equation. 

cnrua 

E^iuntion. 

carna 


/ 


XIs 


^IXi 

Vint 

_ VII* 

— VI* ' 


Commutation, 
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TABLE XLVr. 

Shcwingr tlje Lagna, Chara Cumtk, and UMagna for er^ry Sign of the Ecliptic ; calculated for 
the Latitude of 10* 15^; being that of Baiida^^ near Masulipatam; to which the Commentary 


refers. 


1 " ' ] 

.— . . - 

11 -—I and IV Quadrants. 


‘L or XID. 

lU or XK 

Ills or Xs. 

Lagna 

Chj^ra Cumda 
Ullagim 

1670' 

208 

Tim 

1795' 

169 

1626 

1935' 

70 

1865 


-f- II and III Quadrants. 


IVsor X». 


Vs or VIIIs 


1795^ 

169 


1964 


VI» or Ylh 


1670' 

208 

1878 


lor the Sun’s Declination, Right Ascension, and Amplitude, when his Longitude is I, II, and 
Ill Signs. See Text, page 97, 98, 101, and lO^'. 


TABLE XLVII. (*) 

Being the 4th of the Fakiani process* 

Tot reducing the Moon’s place as computed for the time of Sun rising at Lanca, to what It is at a 
similar instant at another place, stated to be Trivalore near Tanjore, the Longitude of which 
is 3* 48' 45’' East of Lanca, and Latitude 10* 41' N. Communicated by Sami Nada Sashia of 
Pondicherry. • 


Hindu names , 
of Solar months. 

Tamul 
names of 
Solar months, 

Desen¬ 
tara ca- 
las, 

+ 

Andra vica¬ 
las for any 
day in the 
same month. 

r 

Vaisa^iha 

Chaitram 

15' 

—• 

12 " 


Jyaish'ta 

Vyassei 

10 

_ 

10 

n 

A'shad’ha 

AuKii 

7 


6 

25 

Sravana 

Audi 

8 

+ 

2 

a 

Bhadrapada 

Auvani 

11 


6 


A swina 

Paratasi 

17 

+ 

12 


Cartiga 

Arpesi 

^ 21 

+ 

8 

HI 

Margasiras 

Cartiga 

28 

+ 

14 


Paushia 

i\J argali 

30 

_ 

4 

Vf 

M agha 

Tye 

29 


2 


P halguna 

Maussi 

26 

— 

6 

K 

Cbaitra 

Poongoni 

21 

— 

10 


The Desentara are always addi¬ 
tive ; and are to be taken for the month 
which precedes that for which the cora- 
pufation is made. 

The andra vicalas are for any day in 
the month the computation is made for. 
They are to be used as multiples of the 
odd degrees, minutes and seconds o#the 
Sun’s true place or Sputa Gruha, at Sun 
rising on the given day ; the product of 
the degrees giving vicalas or seconds; 
that of the minutes, tavparks or thirds, 
and So forth. 

This latter Equation is to be applied 
to the Moon’s uncorrected place, as 
indicated in the Table. 


ExAatPLE. 


Let the Sun’s Sputa Graha or true place in the Hindu Zodiac on the 24fh Audi 
complete (or 25th at Sun rising) be - - • « 

And the D’s uncorrected place nt the same instant t » mi 
1 <J Desentara calas for the month Auni - - - m . 

The audra vicalas (col. 3) for any day in Audi are -f* 2. The 
odd degrees of the Sun’s Longitude are • - 22* 59' 3'' 

therefore - X 2 


3 22 59 

4 


f 

3 


3 57 13 
.+ 7 0 


3 )’s place corrected for Desentara, 24th Audi 


45* 58«' 6** or say + 46 
• 4 4 4 59 


^ There only remains the Equation of the Area Bhagabala to be applied to the Moon’s corrected 
place, to hare her Sputa Graha ot true place, at Sunrise on the 25th Audi, at the place computed for. 

N. B.—The common Kalendar makers use indiscriminately the abore Table for any place in 
these South Eastern Provinces, 


(») This Table is accideatnlly inserted out of its place; it should be the XXVIUth. 
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■( ' 

TABLE XLVIir. 

For (he Solar Almrgtna from the beginning_of the C'aliyug, the mean Solar St/ilereal tjear 
or 366>i 16g 3tv 31P 24». 


Vears. 

Time due to corres¬ 
ponding periods ^ 

Years. 

Time due to corres. 
ponding periods. 

1 

0. 0. V. P. s. 

865 ra 31 31 24 

100 

II. «. V. P. 

36525 52 32 20 

2 

730 SI 3 2 48 

200 

73051 45 4 40 

3 

10!15 46 34 34 12 

SOO 

10^577 37 37 0 

4 

M6t 2 6 6 36 

400 

116103 30 9 20 

5 

1826 17 37 37 0 

500 

182629 22 41 40 

6 ' 

21»1 S3 9 8 24 

600 

219155 15 14 g 

7 

■ 2536 48 40 39 48 

700 

255681 7 46 20 

8 

2922 4 12 11 12 

800 

29.2207 0 18 40 

9 

3287 19 43'42 36 

900 

328732 62 .51 0 

10 

' 3652 35 15 14 0 

1000 

365258 45 23 20 

20 

7305 10- 30 28 0 

2000 

730517 30 46 40 

30 

10957 45 45 42 0 

3000 

1095776 16 10 0 

40 

14610 21 0 56 0 

4000 

1461035 1 33 20 

50 

18262' 66 16 10 0 

5000 

1826293 46 56 40 

60 

21915 81 31'24 ' 0 

6000 

'2191652 S3 20 0 

70 

25668 6 46 38 0 

7000 

2556811 17 43 20 

80 

29220 42 1 52 0 

8000 

2922070 3 6 40 

90 

32873 17 17 6 0 

9000 - 

3287323 48 30 0 

100 

36623 62 32 20 0 

10000 

3652587 S3 53 20 


«I t ? 5 OO 


For the Solar Ahmguna^ from the beginning of the Cali 
^tigy the mean Solar Sidereal year being 
or 365<» 15S31V 15p. (*) 

Second Part, according to the Aria Siddhantan 


N'tttnes of Solai 
intMitlis acoorci- 
injr to the Sur~ 
riah SiHdhantn, 


Time due to each 
month.. ’ 


Surriali Siddhanta (separately). 

». Cm, V. r. s. 


Mesha raasa 
VrTsha m. 
Mid’huna m. 
Carcata m, 
Tinha m. 
Cany4 m. 
Tula m. 
Vrischica m., 
Dhanus m. 
Macara m. 
Ciimbha m. 
Min m 


T 

6 

It 

a 

i 

yf 

K‘ 


56 32 
24 T2 
36 38 
28 12 
2 10 
27 22 
64 7 

29 SO 24 
29 20 53 
29 27 16 

29 48 24 

30 20 21 


30 

31 
31 
31 
31 
30 
29 


2 39 
2 41 
2 44 
2 42 
2 40 
2 38 
2’36 
2 S3 
2:31 
2 32 
2 33 
2 36 


A'afentfflM-names-(colUclively) End of each 
month. 


Years. 

Time of correspond¬ 
ing periods. 

Years. 

Time ofeorrespond- 
ing periods. 

1 

i>. 

S65 

a. 

15 

V. 

31 

r, 

15 

100 

D. 

36525 

G* 

52 

V. 

5 

2-. 

730 

31 

2 

30 

200 

73051 

44: 

10 

3 

1095 

46 

33 

45 

SOO 

109577 

36 

15 

4 

1461 

2 

5 

0 

400 

146103 

28 

20 

5 

1826 

17 

36 

15 

600 

182629 

20 

25 

6 

2191 

33 

7 

so 

600 

219155 

12 

30 

7 

25.56 

48 

38 

45 

700 

255681 

4' 

35 

8 

2992 

4 

10 

0 

800 

292206 

56 

40 

9 

3287 

19 

41 

16 

900 

. 328732 

48 

45 

10 

3652 

85 

12 

30 

1000 

365238 

40 

50 

20 

7i305 

10 

25 

0 

2000 

730617 

21 

40 

So 

10957 

45 

37 

SO 

3000 

1095776 

2 

SO 

40 

14610 

20 

50 

0 

4000 

1461034 

43 

20 

50 

18262 

56 

2 

30 

5000 

1826293 

24 

10 

60 

21915 

31 

15 

0 

6000 

2191552 

5 

0 

70 

25568 

6 

27 

30 

7000 

2556810 

45 

50 

80 

29920 

41 

40’ 

0 

8000 

2922069 

26 

40 

90 

32873 

16 

62 

30 

9000 

3287328 

7 

30 

100 

36525 

52 

5 

0 

10000 

3652*86 

48 

20 


(*) The seme Solar year according to the copies of the Arln Sid 
dhanta presenred in Bengal, is ** 365 d lad 31p ITc 6'*' 

this year is ttnknown in the Peninsula. 


Vaisachai 

Jyaishta. ‘ 

Ashar 

Sravana 

Bhadrapada 

A'swina 

Cartiga 

Margasiras 

Patishia 

Magha 

P^haKgunti 

Chaitra 


30 55‘32 
62 19 44 
93 56 22 
125 24 34 
166 26 44 
186 54 6 
216 48 13 
246 18 37 21 12 
276 39 30 2S 43 
305 6 46 26 15 

334 55 30 28 48 
305 15 31 31 24 


2 39 
5 20 
8 4 
10 46 
13 26 
16 4 
18 39 


Aria Siddhanta (separately). 


Chaitra m 

V^’yassei 

Auni 

Audi 

AuTani 

Paratasi 

Arpesi 

Cartiga 

Margali 

Tve _ 

Maussi 

Poongoni 


(Collectively) li 
Chaitianir 
Vy asset 
A uni 
Audi 
Auvani 
Paratasi 
Arpesi 
Cartiga 
Margali 
Tye 

Maussi ^ 
Poongonl 


I). G. 

30 55 

31 24 

31 36 

31 28 

31 2 

30 27 
29 54 

29 SO 
29 20 
29 27 

29 48 

30 20 
nd of each 

30 55 

62 19 

93 56 

125 24 
156 26 

180 54 
216 48 

246 18 

275 39 

305 6 

334 55 
365 16 


V.' 

32 
1.2 
38 
12 
10 
22 
7 
24 
53 
16 
24 
21 
month 


32 
44 
22 
34 
44 
6 
13 
37 10 

30 11 

46 12 
10 13 

31 15 


Sl 
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TABLE XLIX. 

For the TjunKsolar Jhargana^ from (he begimting of the Calithe mean Lunation boing 
<?r 29d 50V 6p 598,73. 

First Part, according to the Surriah Siddhania. (♦) 


Years. 

Time due (o 
ccrrespondlng periods. 

Years, 

Time due to 
corresponding periods. 

Luna* 

tions. 

Time due to the end 
of the respective mean 
Luaar months. 


D. 

G. 

T. 

p. 

s. 


n. G. 

T. 

p. 

s. 


P. 


T. 

p. 

1 * 

1 

. 354 22 

1 

23 

67,14 

100 

35436 42 

19 

55 

14 







2 

708 44 

2 47 

54,28 

200 

70873 24 

39 

50 

28 

1 

29 

31 

50 

6 

59,78 

3 

1063 

6 

4 ,11 

51,42 

SOO 

106310 6 

59 

45 

42 

2 

59 

S 

40 

a3 

59,36 

4 

1417 28 

5 

35 

48,56 

400 

141746 49 

19 

40 

56 

3 

S8 

35 

30 

20 

59,34 

5 

1771 

50 

6 

59 

46,70 

600 

177183 31 

?9 

36 

10 

4 

118 

7 20 

27 

59,12 

6 

2120 

12 

8 

23 

42,84 

600 

212620 IS 

59 

31 

24 

5 

147 

39 

10 

34 

58,90 

7 

2480 

34 

9 

47 

39,98 

700 

248056 56 

19 

26 

38 

6 

177 

11 

0 

41 

58,68 

8 

2834 

56 

11 

11 

37,12 

800 

283493 38 

39 

21 

52 

7 

206 

42 

50 

48 

58,46 

9 

3189 

18 

12 

S5 

34,26 

900 

818930 20 

59 

17 

6 

8 

236 

14 

40 

55 

58,24 

10^ 

3543 

40 

13 

69 

31,40 

1000 

354367 3 

19 

12 

20 

9 

263 

46 

31 

2 

58,01 


7087 

20 

27 

59 

4,8 

2000 

708734 6 

38 

24 

40 

10 

295 

1 ^ 21 

9 

57,80 

.^0 

10631 

0 

41 

58 

34,2 

3000 

1063101 9 

57 

37 

0 

11 

324 

50 

11 

16 

57,56 

40 

14174 40 

55 

58 

5,6 

4000 

1417468 13 

16 

49 

20 

12 

364 22 

1 

23. 

57,36 

50 

17718 

21 

Q 

57 

37,0 

6000 

1771835 16 

36 

1 

40 

13 

383 53.51 

30 

57,14 

60 

21262 

1 

23 

57 

8,4 

6000 

2126202 19 

55 

14 

0 







70 

24S05 

41 

57 

56 

39,8 

7000 

2480569 22 

14 

26 

20 , 







80 

28349 

21 

51 

56 

11,2 

8000 

2834936 26 

33 

38 

40 







90 

31893 

2 

5 

55 

42,6 

9000 

3189303 29 

52 

61 








100 

n 

35430 

42 

19 

55 

14,0 

10000 

3543070 33 

12 

3 

20 ' 








For the LunLsolar Jhargana from the beginning of,the Cali the mean Lunation being 
29d.31s 50V 5l> 40»,2l, tSfc. 

Second Part, according to the Ai^a Siddhanta. 


Years, 

Time due to 
corresponding periods. 

Years. 

' Time due to 
corresponding periods. 

Lona- 

tluiii. 

Time due to the end 
of the respectire mean 
Lunar mouthi,. 


D. 

G. 

T, 

P. 

s. 


1 ), 0. 

Y. 

P. 

.«.• 


i>. 


Y. 

F. 

0 . 

1 

S64 

22 

1 

8 

2,6 ) 

100 

35436 41 

53 

24 

20 







2 

708 

44 

2 

16 

5,2 

200 

70873 23 46 

48 

40 

1 

29 

31 

50 

5 

40,21 

3 

1063 

6 

3 

24 

7,8 

300 

106310 5 

40 

13 

0 

2 

69 

3 

40 

11 

20,42 

4 

1417 

28 

4 

S2 

10,4 

400 

141746 47 

33 

37 

20 

■ 3 

88 

35 

SO 

17 

0,63 

5 

1771 

50 

5 

40 

13,0 

500 

177183 29 

27 

1 

40 

4 

118 

7 

20 22 

40,84 

6 

2120 

12 

6 

48 

15,6 

600 

212620 H .20 26 

0 

5 

147 

39 

10 

28 

21,06 

7 

2480 

34 

7 

56 

18,2 

700 

24S056 53 

13 

50 

20 

6 

177 

Ji 

0 

34 

1,28‘ 

8 

2834 

66 

9 

4 

20,8 

800 

283493 35 

7 

14 

40 

7 

206 

42 

50 

39 

41,50 

9 

3189 

18 

10 

12 

23,4 

900 

318930 17 

0 

39 

0 

8 

236 

14 

40 

45 

21,72 

10 

3543 

40 

11 

20 

26,0 

1000 

354366 58 

54 

3 

20 

9 

265 

46 

30 

51 

1,94 

20 

7087 

20 

22 

40 

52,0 

2000 

7087S3 57 

48 

6 

40 

10 

295 

18 

20 

50 

42,16 

30 

10631 

0 

84 

1 

18,0 

3000 

1063100 56 

42 

10 

0 

11 

324 

50 

11 

2 

^2,38 

40 

14174 

40 

45 

21 

44,0 

4000 

1417467 55 

36 

13 

20 

12 

354 

22 

1 

8 

2,60 

50 

17718 

20 

56 

42 

10,0 

6000 

1771834 54 

30 

16 

40 

IS 

383 

53 

51 

13 

42,82 

60 

21202 

1 

8 

2 

36,0 

‘ 6000 

2126201 53 

24 20 

0 







70 

24805 

41 

19 

23 

2,0 

7000 

2480568 52 

18 

23 

20 







fltSO 

28349 

21 

SO 

43 

28,0 

8000 

2834935 51 

12 26 

40 







90 

31893 

1 

42 

3 

64,0 

9000 

31S9302 50 

6 

30 

0 

i 






100 

S5436 

41 

53 

24 

20,0 

lOOOO 

354S669 49 

0 33 

20 

I 







>(^) 'Fbe PcMiinsulk Astronomers, Tellinga as well as Tatnul, invariublj uie in their computations the SoUr 
Jhargana accoidinig to the Aria, and the Lunar accordiiij^ to the Surriah, SidUbantai. 
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Use and ArpticATioN of TABifs XLVIII and XLIX. 


TABLE XLVIII. 

Exahflk I. 

1* Wanted the Solar Ahargana for the beginning of the Solar year 4924 of the Cali vug, or 
4923 complete, (A. D. 1828), according to the Surriah Siddhanta. 




Subtract Sadhyanty or constant Equation 


Pndajr, gives Soota dina Thursday, 


Y, 

n. 

0 . 

Te 

p. 

4000 , 

1461035 

1 

33 

20 

900 . 

328732 

62 

51 

0 

20 . 

7305 

10 

'30 

28 

3 « 

1095 

46 

34 

34 


J798168 

51 

29 

22 

1 ea 

2 

8 

51 

15 

ivide by 7)1798166 

(42 

88 

7 


wbicli counted from 


2? Wanted the Ahargana for the 1st of Vrlschica maia, or Bengal Margasiras, of the same 

year, ^ 

B. 6, V, 1*. 

Aliare^ana for 1st Vaisacha, above found .. • 17^8165 42 S3 7 

Add collective number of days registered in the last 
column down to Cartiga . - . 43 IS 19 


Ahargana, 1st Margasiras 1^, which divide by 7)1798S8S (SO 51 

r* • T- • c 1 !• mr » Remainder 6 which counted as usual 

from Friday, gives Soota dina Thursday, 

^ Example IT, 

!• Wanted the sanif, according to the Aria Siddhanta. 


By Table XLVIII, part 2, w« have for 4000 

900 

20 

3 


Subtract Sodhyatn 




n. 

1461034 43 
S2S732 48 
7305 
1095 


T. 

20 
45 
10 25 
46 S3 


p* 

O 

0 

0 

45 


1798163 29 3 45 

2 8 51 15 


Ahargana, Ist Chaitram V, which divide by 7)1798166.(20 12 30 

-r .j . c ' Remainder 0 which counted from 

Friday, gives Soota dina Thursday, 

But heginninir by the respective accounts will ditfer, on account of the fracUon 

2 ;fl2V Sirfdhanta i, 42g 38» 7P, exceeding 30 ; and by the Aria Siddhanta 

« * • f Wence the feria of the first Civil day in the year will be, viz bv the 

Surriah, Fndu}, ; and by the Aria, Xhurtday. J } wni ne, viz. uy me 

20 Wanted the Ahargana for the 1st Cartiga (Tamul denomination) of the same year. 

Ahargana for 1st Chaitram, above found . . 1798166 20 12 ^ 

Add collective number of days registered in the last 
column down to Arpesi ... *j (5 43 j j 3 

Same Ahargana, as by the Surriah Siddhanta 
wbject to the same difference of Civil reckoning. 


1798383 8 26 38 
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TAPLE XLIX. 

Example I. 

lo Wanted the Lnni.solar Aliargana according to the Surrlah Siddhanta, for the end of the 

49234 y<*ar of (he Cali yog. The Solar Ahargana for the beginning of the year 4924 being 

1798166<* 42S 38^ 7Pv 

Use Solar Ahargana ti. 
as an Index. 

». 

4924 . 17^8166 

- (1) . 1744M1> 


By Table XLIX, part 
column 2, for 

Column 1| 


(3) 

(4) 

(5) 


53617 
35436, 

18181 

17718 

"463 

354 


Intercalations,^ 
Column 2^ 
Column ly 


4000 
900 . 
20 - 

S « 

0 ) 

100 ( 2 ) 

50 (3) 
1 (4) 


f>. 

1417468 

318930 

7087 

1063 


13 

20 

20 

6 


r. 

16 

59 

27 

4 


p. 

49 

17 

59 

11 


20 

6 

3 

61 


3 Lunar.rnoBths (6) 


1744549 

35436 

17718 

354 

88 


0 

42 

21 

22 

35 


48 17 
19 53 
9 57 
1 23 


20 

14 

37 

67 


30 20 69 


109 

88 


1798147 
+ 1 


[1 49 55 7 


Remainder 21 which n.glech Luni.solar Aharg.na sought 1798143 

and for,the Soofa dina, or day of conjunction ^ 

^ 7)1798148<^(256878 weeks. 

Bemainder 2 counted from Thursday, gifes Saturday^^ 

Example II. 


The same, according to the Aria Siddhanta, 


The Solar Ahargana it 
the same as in the pre¬ 
ceding article as to the 
number of days* The 
same Index might there, 
fore scrre. 


By Table XLIX, part 2, 
eplumn 2, for 


Tv 

4000 

900 

20 

3 


tK Cv 

1417467 55 
318930 17 
7087 20 
1063 6 


▼. p* a» 

36 13 20 
0 39 O 
22 40 52 
3 24 


7,8 


4024 

•(1) 


( 2 ) . 

( 3 ) - 

(4) . 

(5) « 


17981M 
744543 

53018 

35438 

"isTS': 

17713 


IVtercaUlIeni 


(1) 1741548 39 2 57 19,8 
100 (2) 35436 41 53 24 20 

50 (3) 17718 20 56 42 10 

. 1 (4) 354 22 1 8 2,6 

(^3 Lonat months (5) 88 35 30 17 0,6 




464 

354 

110 

88 


1798146 [39 24 28 53,0 

+ 1 ---- 


1798147 


22 


Proceeding as in Example Ij for (he Soota dina, it will he 
found to fall on Friday^ 


N. B.—The Tamul Astronomers, though computing in Solar iime^ use in preference the Luni. 
solar Ahargana according to the Surriah Siddhanta: and for the Solar/ the Aria Siddhanta* 


















TABtE h. 

This Table $kew9 the Rooi or Character of ever^ month in the Mahommedan year^ uccordins 
us that of Mahorum is 1, 2, 3, 4, 5, <5, or 7. It is therefore always to he entered ioiih the 
Root given in Table I. 




Number 









Names of the months. 

of days 
in each 




Roots. 






month. 








i 

^ Mahorum 

so 

1 

2 

3 

4 

5 

6 

7 

2 

Sepher, or Suflfr 

29 

3 ^ 


5 

6 

7 

1 

2 

S 

Rabi*el.Arul 

I 

30 

4 

6 

Q 

7 

1 

2 

3 

4 

RabLeKAukeer 

29 

6 

7 

X 

2 

3 

4 ' 

5 

5 

Giumadi; 

Giumaasil > 

30 

7 

1 

2 

3 

4 

5 

0 

. 5 

Giutnadi; or) 

Giumaasil > 

29 

2 

3 

4 

5 

6 

7 

1 

7 

Regeb^; or Regihab 

30 

3 

4 

,5 

6 

7 

1 

2 

8 

Shahaban 

29 

6 

6 

7 

1 

2 

3 

4 

9 

Ramazan; or 

Rhamadan 

30 

6 

7 

1 

2 

3 

4* 

5 

10 

Shawal 

29 

1 

2 

3 

4 

5 

6 

7 

11 

Zoolcada ; or 

Zoolcayadah 

SO 

2 

S 

4 

1 

\ 

6 

7 

1 

12 

G 

Zooledgee; or 
Zoolcagiadah B 

29 
or 

30 

4 

5 

6 

7 

1 

2 

3 


N. B.—^The month of Zooledgee, consists of ,29 or SO dajs, according as the year is a Cfmmoa 
an Intercalary oner 
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Table iLI help* to determine what Ilinda Solar year concur* at Iti beginning with any proposed 
year of the Hejira; and Inversely to Indicate, iu wixat year of the Hqira any fxroposed Solar year 
happens*tb begin. 

Thus any Hindu Solar year commencing between A. Hejira 1 and 81 has for limits, the ISth 
(elie daythan the 19th, registered In the 3d column of the second Section of'Table LI), and 
the Slat (one day more than the 20th), March of its concurrent European year, Julian style. 

"Any Hindu Solar year falling between the 906th and 1009th year of the Hejira cannot 
commence earlier than the 26th (one day lesi than the 27th), and later than the 28th (one day 
tnore than the 27th), of March, Old style; or before the 5th ainl after the 7th April, NeV style. 

TABLE LL 

ISxhihiijing the respective beginni/igs oj the ,Hejira^ and llindu Solar^ epneurrent mth 

Ki^ropean Secular yeapt. 


Years of Hejira concurrent 

Hindu Solar years concurrent 


with European Seplar years. 

with European Secular 



-!- 

Anno 

Year of 

Beginning 

Beginning 

Christian 

Anno 

< Epoch of 

^ Cali 

:5alivaharia 

uf Hindu 
Solar ^earf 

of liiodr 
Solar years 

Secular 

llejirae. 

beginning. 

yugam. 

or Saca. 

in AlarCh. 

in April, 

years. 





o. s. 

N. S. 


1 


v3724 

546 

19 


622 

81 

26 February 

'3802 

623 

20 

>1 

700 

181 

I February 

3902 

723 

20 

99 

800 

2S7) 

*1 January 

^4002. 

823 

21 


900 

288)^ 

26 December 




77 


301 

i December • 

.4102 

. .J92S 

22 

99 

1000 

• 494 

6 November 

• 4202 

1023 

23 

99 

1100 

697 

12 October 

4302 

1123 

24 

>9 

1200 

ioo 

1'6 Septsml^er 

^402 

1^23 

26 


1300 

803 

22 August 

4502 

1323 

26 

99 

1400 

906 

28 July 

4602 

1423 

27 

c 

1500 


0, S. N. S. 






1009 

3 July 13 July 

4702 

1623 

27 

6 * 

1600 

1112 

7 „ 18 June j 

4802 

1623 

28 

8 

1700 

1215 

13 ,, 25 May 1 

4902 

1723 

29 

10 

1800 

1318 

18 April 1 May 

6002 

1823 

SO 

12 

1900 
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TABLE LII. 

Paet TiJE First. 

th« Sun’i m^ao Longitude on the 1st of January of eaoh Seeuiflr year of the Julian Kaltmdnr, 
from A. A. C. 4000 to A. D. 4000, constructed by means of Dtlalande’s* Solar Tables I and If 
(Kdttton of 1764) for noon time under the Meridian of Paris. 


I. 1 

”■ 1 

" in. ' i 

1 iV. ■ . 

Years before Christ. 

Years after Christ, 

0’s motion ^or ] 
Bissextile years. 

0’a motion for 4 years 
either aicending or descending. 

Solar 

Julian 

Secular 

years. 

• 1 

©*s mean 
motion, j 

Solar 

Julian 

Secular 

years. 

0’s mean 
motion. 

Years 

0’8 mean 
motion. 

4000 ' 
3000 
SOOO 
1900 
1800 : 

». • ' ' 
a 7 10 io, 

8 14 69 lo 
8 22 58 32 
3 23 84 97 
3 21 10 23 

0 

100 

200 

soo 

400 

s. • ^ " 

9 7 57 B 

9 8 43 1 

9 9 28 56 

9 10 14 52 

9 11 0 48 

4 

8; 
12 
16 
20 - 

f ‘9 ' ■ 

1 50,23 
3 40,45 
5 30,68 
7 20,90 
9 11,13 

Y'ears ascending. 

1st Common yearf — 44' 48*,8 
2d do, do. — 30 29,3 

3d do. do. 16 9,3 

4th Bissextile r— 1 50^2 

1700 

1600 

1500 

1400 

1300 

8 24 66 Ift 
8 2,5 42 14 

8 26 28 10; 
8 27 14 6 
3 28 iO 1; 

500 

600 

700 

800 

900 

9 11 46 43 

9 12 38 39 

9 13 18 35 

9 14 4 30 

9 14 SO 86 

•24 ; 
28 ' 
32 
36 
40 

11 1,86; 

12 51,68.1 
14 41,80 
16 38,03 
18 88,86 

Years c 
1st Copi. yeajr. 
2d vdo. do. 
3d do, do. 
4th iBissextile. 

lefo«nding. 

+JJ''29* 45'40',6 
+ 11 29 31 21,0 
+ 11 29 17 1,5 
+ 0 1 50,2 

1200 i 
1100 
1000 
900 ' 
800 

8 28 45 57 

8 29 31 S3 
% 0 17 48 

9 1 3 44 

9 1 49 40 

1000 

noo 

I|tQ0 

1300 

1400 

9153022 

9 16 U 17 

0 17 8 13 
9.17 54 9 

9 18 40 4 

44 

43 

52 

PG 

60 

'~lw 18,49 

22 2,72 

23 62,95 
25 43,17 

•8^ 33,40 

Sum-EMENTARY TABLf. 

Collective number of days :at the 

end of .each Solar month. 

Bengal , 

names. 

Tamul , 

names. * 

E. 

H; 

X limber 
of days 

700 

600 

500 

400 

300 

9 2 35 35 
9 3 21 81’ 
947 27 

9 4 S3 82 
9 5 39 18; 

3500 

1600 

1700 

1800 

1900 

9 19 26 0 

9 20 11 50 

9 20 57 51 

9 21 43 47 

9 22 29 43 

04 
<58 , 
72 
76 
80 

’ 29 23,63 
31 13,86 
33 4,08 
' S4 54,30 
36.44,53^ 

Vaisacha- ^ 
Jyatshtji ! 
A'slmd^ha ; 
Sravana 
Bbadrapada' 
A'swiria 
Cartiga 
Margasiras 
or 

Agrahayan 

Paushsa 

Magha 

P'haPgqna 

Chaitra 

Chaitrain ’ 

Yyassei - 
Auni 

Audi 1 

Auvani 
Paratasi 
Arpesi 

Cartiga 

Margati 

T/e 

Maussi 

Poongoni 

^5' 

©k 

a' 

£V. 

ni 

t 

Vf 

X 

62 
'93 
,125 
156 . 
186 
mo 

246 

275 

305 

334 

^365 

200 ' 
100 
’ 0 

9 6 25 14 
9 7 11 9 

9 7 57 5 

2000 

3000 

4000 

9 23 15 3$ 

10 0 54 54 

10 8 34 11 

84 

88 

92 

38 34,76 
40 24,99 
42 15,21 


300 
400 , 
5.00 1 

» 8 17 46,98 
3 3 42,04 
, i 49 38,30 

96 

100 ' 
.200 

44 5,43 
♦ 45 56,66 
1 31 51,32 


Application of this Table for finding the Sun’s mean Longitude on the Ist January of any Bissextile 
JuUan year, a^d on the 5Jlst JJecembtwr of any Comffipu year of the sanae style. 


Example I. 

Wanted the Sun’s mean Longi¬ 
tude forA. A. C. 7JjtQ, a BisseatUo. 

». • ' ^ 

By col. I A. A.C.700 9 2 35 55 
Col, III for 20 ye^rs —^ 9 11,18. 

Example II. 

Wanted the same for A. D# j542, 
a common year* 

ByCbLn A. D. 500, 9114643,0 
Col. Ill for 40 years, 18 22,26 
Col. IVfdr2year5,ll 29 31 21,0 

Exawpeb hi. 

Wanted the same for A, D. 1816, 
a Bissextile year* 

By Col.II A .D. 1800,9 2143 47,0 
Col. HI far 16 years, , 7 20,9 

Mean Long, sought ,9 2 26 23,87 

Mean Long, sought 9 2151 7,9 

Mean Long, sought 9 1136 26,26 

and the year being a Bissextile 
one, the Longitude so found is for 
the ist January at noon A,A«C. 

720. 

and the year being a Bissehtilo 
one, jthe Longitude so found is 
for lit January A. D. 1816, 

and the year being a Common one, 
the I.x>ngitude so found is for the 
31st Decemf^er 541. 
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TABLE Lir. 

Paut the Second. 

Shewing the Sun’s mean motion for days^ hours, minutes and seconds, conslriicted by means of 
.Delalande’3 Solar Tables III and IV (Edition of 1764). The Supplementary Table being 
for deducing the European monthly date from any number of days elapsed of the Julian year. 
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1 

0 0 69 S,S 

1 

2 27,8 

16 

39 25,5 

1 

0 2,5 

1 

0,0 


0 i 58 16,7 

2 

4 55,7 

17 

41 53,4 

2 

O' 4,9 

: '^2‘ 

0,1 

3 

0 2 57 25,0 

3 

7 23,5 

18 

44 21,2 

3 

p 7,4 

3 


4 

0 3 56 33,3 

4 

9 51,4 

TO 

46 49,1 

4 

0 9,9 

1 4 

'0,2 

5 

0 4 55 41,6 

5 

12 19,2 

20 

49 16,9 

5 

0 12,3 

5 

0,2 

6 

0 5 54 50,0 

6 

14 47,1 

21 

51 44,8 

6 

0 14,8 

6 

0,2 

7 

0 6 53 68,S 

* 7 

i7 14,9 

22 

54 12,6, 

7 

6 17,2 

7 

0,3 ‘ 

8 

0 7 d‘3 6,6 

8 

19 42,8 

23 

56 40,5 

8 

0 19,7 

8 

0,3 

9 

0 8 62 16,0 

9 

22 10,6 

24 

59 8,3 


0 22,2 

9 

0,4 

10 

0 9 51 23,8 

10 

24 38,5 



10 

0 24,6 

10 

0,4 

20 

0 19 42 46,6 

11 

27 6,3 



20 

0 49,3 

20 

0,8 

80 

0 29 34 9,9 

12 

29 34,2 



30 

1 13,9 

SO 

1,9 

40 

1 9 25 33,2 

13 

32 2,0 



40 

1 38,6 

40 

1,6 

50 

1 19 16 56,5 

14 

34 29,9 



^ 50 

2 3,2 

50 

2 ,X 

60 

1 29 8 I9,Si 

IS 

36 57.7 



60 

2 27,8 

60 

2,5 

70 

2 8 59 43,1 









80 

2 18 51 6,4 

For an explanation of the first part of this Table and 

90 

2 28 42 29,7 

particularly of it* 4th column, see De!a!ande*s Astro* 

100 

3 8 23 63,0 

nom^y book VI, 

to!, I, art. 994 and following: the 

200 

a 17 7 46,0 

second part 

15 self-evident, and therefore requires no 

300 

9 25 41 39,0 


' i. 









explanation 

. But as those who may have occasion to 


SUPPLEMENTA- 

UT Table. 

Shewing the col. 

lective namber 

of days elapsed 

at the end of 

each European 

month. 



Dviys 

January 

31 

February 

59 

March 

90 

April 

120 

May 

15r 

June 

181 

July 

212 

August 

243 

September 

273 

October 

304 

November 

334 

December 

365 


N. B.—In Bis¬ 
sextile, years, 
one day is to be 
added to the 
respectire sums 
from February 
downwards. 


use these Tables may not hare that 'Nvork at their disposition, it may be proper to state that Tor 
the sake of conreniency they were arranged on the following principle. » ^ 

If you hate the Sun’s mean Longitude for any annual Epoch and you want It for the next, add 
his motion for S65 days, which is II* 29* 45' 40",5, if the following be a Common : but if ft 
be a Leap pne, add evermore, the ©*s mean motion for one day, i. e. 59' 8",3, in all 44' 48",8 : 
and the Longitude so obtained will bo for the 1st January in all BUseictiley and for the 31st 
Decembor in all Common years. The aggregate of 1, 2, 3 and 4 years equation is given iu 
column 4th, part 1st, of this Table, and is to be applied as follows, for descending years. ^ 
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Example'IV. 

Let the Sun^s mean Longitude on tho l$t January 1810, be found to bo 


s. ' * 

9 21 43 47 
11 29 45 40,5 

1817 . 9 21 29 27,5 


A. D. 


8 . • ' ^ 
9 21 43 ^ 47 
II 29 31 21 


11 . 

A. D. 

1818_ 

Common 

31st December 1817. 


Tir. 9 21 43 47 
^^1129 17 1,5 


IV. 

A. D. 


9 21 43 47 

0 0 1 60,1 


9 21 15 8 1819 - 9 21 0 48,5 1820 - 9 21 45 37, 3 


Comraou 

Slst December 1818. 


Bissextile 

1st January 1820. 


Common 

Slst December 1810. 

On the same ]>nncii)le8 the Equations for ascending years, such as those before Christ, arc to be 
applied to the Longitude due to the given Epoch with contrary Sig4>8. 

Example V. 

Let the Sung’s mean Iiongitude on the lat January A. A. C. 720, be (Ex. I.) 


I. 9 2 25 23,87 


B. C. 


, 44 48,8 


ir. tr 2 25 23,87 
B,C. 


III. 9 2 2(5 23,87 


B. C.. 


1(5 9,S 


721 .'9 141 35,or 722. 9 1 56 54,67 723. 9 2 lO 14,07 


Common 

3Ist December 721, 


Common 

Slst December 722, 


iV. 9 2 26 2S',8'7 

B c. 

724.9 2 24 33,54 

Bissextile 
1st January 724. 


Common 

list December 720. 

I shall now gWa Examples to shew bow to fin.1 the Sun’s mean Longitude for any particular 
day or instant, both according to Deklande’s Tables, and Table LII. 

I'O By Delalande’s Tables, 

K. B._In Bissextile years it the proposed date falls in January or February, retrench one 

day therefrom. 

Example Vf. / 

Wanted the Sun’^s mean Longitude for the llfti March A. A. C, 720, at 0*“ 49' 10" p. m. 


By Example T, O’s mean Longitude 1st January A. A. C. • 9 2 25 23,87 

By Delalande’s Table III, G’s motion 11th March W 2 8 69 43,1 
Do. Table I V, for 6 hours - • • 14 47,1 

49 minutes •* « H 0,7 ^ 

10 seconds • • • 0,4 

©’3 mean Longitude sought - 11 H 42 55,17 

Here there would be no diflTerence rn the process |f, Instead of Delalande’s, we had used Table 
LU, because in counting the number of days elapsed from the beginning of the year to the Ilth 
March, we would take 31 days in January, 29 in February, and 11 in March ; in all 71 daysv 
But because the proposed year is a Bissextile one, and consequently the Sun’s mean Longitude at 
its beginning, is given for the 1st Jauiiary at noooy o»e day is to be retrenched from (he sum; 
the remaiwder is therefore 70 days, with which referring to the 1st column of the second part of 
Table LH, we find 2* 8® 69' 43",!, the same quantity as is given in Delalande’s Tabic for the 
11th March. 

Example YIf. 

20 By Table LIf. 

But if the number of days elapsed are not to be found at once in Table LII, then it must be 
divided into two parts or more, as the case may require, thus : 

l^etthe Sun’s Longitude be required for the 15th March, at 0^ 0' 0" A. D. 1817.—We have 
in January 31“, in February 28, in March 16, sum 74 days. 
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By IV, ©’s mean Lengifnde Slat December 18I(J 

By Table Lll, pan *, eof. 1 , for 70 day# 

do* do. 4 days , , 

©•s mean Longitude sought 


8. * ' * 

9 21 20 £7,5 
9 8 59 43,1 
0 3 58 33 ,S 

4 25 43,9 


quJnmfo*? I>«I<daade’a Table*, by the addiii^f^nly t,ro 


©’s mean Longitude 31st December 1816 
By Table III, i5th March 


Same Longitude as before 


9 21 20 27,5 
2 12 66 16,1 

4 251(5^ 


Example VIIL 

Let the proposed Sun’s mean Longitude be 7' 5” 38’ 42' and the rear A D >id* 

*i IIj,©’* “MO longitude 31st Dee. 541 . 0 ’ u* so' ^ 

^ ^ 1 30,1 39 

__ ^>4 59 8<'coi>d£> 

S5(h October, 7** 39' 59^, cuTresponding to 
The same by Tate Lll* 


7 5 38 42,0 Longitude, 




©’s mean Longitude Slst December 541 
lable LU, pan 2, column I „ 


• 298 days, r‘40'O* 

Now by the Snpplementary Table, part 2, we have 
1 o the end of September 
3V umber of d«y* abore found 

October 


911 36 26,2 
6 17 7 46,0 200 days, 

2 28 42 29,7 90 

O 7 63 6,6 

.0 0 17 14,9 

1 38,6 


8 

7 boon's. 

40 m.iuutes Oj. 


V 5 38 42,0 

?73 days. 

■ 598 


£5t.h 


ne^* n(M^e7h** “u** III* two sets of Tables is therefore only I second of .time Et 

ine^t of the ttX’' ’ " ^ ^>W«s, will ffind them the most conre. 

teu..rr«,„„i^^VSi‘S'lXfrf ly'iHipKcrfi,,* is.,„pi,, „i.„ 

liTifig determined by the usu?il process that the Hindu year hesan on the TO^h Mo., u o 
fm.n the .lmgi„ui.jg of the year to iL said date there have elapIcS dajs • 

But the days uipued by proposttioii are . , 298 

i Subtract « . 78 


220 

216 


By the gupplementary Table, part I, to the end of Arpesi 














INDIAN 

CHRONOLOGICAL TABLES 

♦ 

mm DIRECTIONS FOR USING THEM. 


AN ACCOUNT 

Of three Chronological Tables, the contents of u'hich were calculated onjhe 
principles disclosed in the Kala Sankalita; exhibiting the numerals, names, 
characters, and epoch of commencement, or end, according to European 
account, of SOO Solar and Luni-solar years, concurring with those of the 
Christian XV 11th, XVIllth, and XlXth Centuries; and including eight 
different Styles, each being used in some part of India» 

Also the concurrence of the Christian years with those of the Hejira, and the 
Epoch of commencement of the latter from A. D, 632 (,A, H. 1^ to A. D-- 
1900 H. 1318;. 

.rg flaiOlBg l C aiww '’* 

The doctrineft contained in the Kala Sankalita,, *ceni at 6rst sight to be 
•uch as to interest only those who intend to make a’particular s^tudy of Indian 
Astronomy and Chronology ; but little adapted to the occasions and taste of 
that class of readers for which it was originally intended. On a nearer view 
ho-wever, it wiU be discovered that although a knowledge of Uie theories which 
were investigated in that work, may be dispensed with for using the Tables 
under consideration, yet in our present state of information on the Elements of 
Hiadu Astronomy, on which Indian Chronology must rest, the latter could have 
given no satisfaction to any class of readers if they had appeared for the first 
time supported by no sort of authority. 

It is moreover to be considered, that the higher questions on Chronology 
which may be proposed, such as refer to Astronomy, cannot be resolved by any 
set of Tables only; and that, in such cases, the most ingeniously contrived and 
most efaborate Tables, require the assistance of theory. 

Yet I am prepared to hear it said that in the elementary part of this work, 
I have exceeded the necessary bounds of an introduction, and that it would 
have sufficed, since the production of the Chronological Tables was its ultimate 




ol)ject^ to hare exlilbited the leading features of the systems according to which 
the Hindus divide time, without entering into those considerations on their 
manner of operating, which fills so considerable a part of the volume. To 
which objection I shall answer that had J done so, I would have ,done nothing ; 
^^•eeausc the difficulty consists principally in our not understanding yet distinctly 
the mechanism of their computations. For although we have many excellent 
and profound tracts on the general structure and principles of Hindu Astronomy, 
yet I do not know of one that would have clearly explained any of ,the columns 
of the Tables referred to, although none aspire to any thing higher than the 
resolution of very simple questions respecting time. 

But independently of the above considerations, there is another one, which 
is of a local nature; and which, if it be trueihat it applies to our Indian public, 
must a fortiori, act with reduplicated force on all JEuropean readers and critics. 

There is in every country of Europe a numerous-elass, which although it 
cares little for abstract science, yet is well disposed to benefit by its speculations, 
when aiming at useful results ; provided,some well qualified per^db, or body 
of men, will stand forward, and vouch.for the soundness of the principles on 
which any improvements proposed to.its adoption, is grounded : Thus on the 
signature of some of the members of the Board of ^Ijongitude, or of4hc 
Academy of the Sciences, the Legislature will adopt, without further examin* 
ation, a set of new Astronomical Table8,.or a new standard measure ; and the 
whole nation will trust to both, without caring if Mendoza valued the accuracy 
of his Tables more than his life; or how many degrees of the meridian, Delambrc 
and Lambton measured on the surface of the earth. 

But in matters of science (and inauch matters only),.thecaseatands otherwise 
in India. If authors are rare among us, critics are still scarcer. ,^usiness, in 
all its various acceptations, is the main spring of the actions of the community. * 
The ministers and officers of a great and powerful sovereign, (as Marquis 
Wellesley emphatically called the Civil,Servants of the Company), the.Pro- 
consnls who, under the name of Political JResidents, govern the courts of Native 
Princes; and the Merchants, whose whole attention is fixed on tlie success of 


y 
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their own adyenfurcs^ hare too little leisure to attend to the abstract speculations 
of the unoccupied ; and the military class, like that of eferj other country, sleeks 
laurels in its appropriate fields. 

When, therefore, a production out of the common walks of literature, makes^ 
its unexpected appearance, and tries to recommend itself on the score of utility, 
no one is to be found to imprint that seal upon it, which, like the King's mark 
on a piece of plate, would cause its practical object to be adopted by the public i 
without a question ; and in such a case there being no one to judge for all> 
every body expects to be enabled to judge for himself* 

The same reasons will induce an European reader to be still less confident; 
for at least in India in a case of peremptory necessity, the Native Sastras may be 
resorted to ; and although they may not be able to convey deajonstration accord- 
jug to our own mode of argumentation, many will pronounce witlr perfect 
certainty on questions which refer to their theories^i 

But to what critic in Europe is the reader to address^himself , for settling 
his opinion on a work of this kind ?—If the rudiments of Hindu Chronology 
are so little known to us, who have (not uneducated) spent the most active part 
of our lives among the Indians, by what criterion, short of a full exposure of its 
component parts, will he pass judgment on an insulated instrument, which 
purports to measure time according to the fancies of nations, some of which he 
perjiaps never heard of in the course of his life ^ 

It was therefore not ojily necessary to draw these oriental elements out of th^ 
hidden shelves of the Native Astronomers, but to publish them in tola, that the 
ladifri Chronological Tables now presented to^the public, might be appreci*^ 
ated according to the degree of merit which they may possess. Thus an Indian 
author who lights the midnight lamp, and gropes unaccompanied, through the 
obscure and eudle?is windiiigs of Hindu Astronomy, is not only bound to common 
accuracy, but (if he rightly calculates his chances of success) he must levy, 
train and even arm critics, where none were before to be found ; an4 weapons 
procured by himself, must lie at all times at the disposal of whoever may ^ 
feel disposed to turn them against his production. 



; 1"I rsl Cbronologicn.1 
Table, 

;irhc Christian year. 

The nuBicral of that 
of the Cali yug. 

.pi>,.or SuUvaliana. 


pr the VIJra of Para* 
surama, * 


t)n Ihe use antt' ctpplicafion of the Tahles^ * 

Ifi giving an account <if the Chronological Tables, I shall assume that the 
reader has not perused a line of the Kata Suttkalita; and that he is totally 
\ ignorant of Tiindu Astronomy: hut that his object is solely to find, with as 
little trouble as possible, what Indian or Mahommedan year (of a specified 
account of time) corresponds to a proposed European year. To determine 
furthermore the Epoch when the year sought commences or ends; andjastly, 
to. fix the date of coninrencernentof any Hindu Solar or Mahommedan mowtA, 
when that of the beginning of the year is ktiowin, with reference to the Euro¬ 
pean Kalendar, and vice versa* 

I shall not detain the reader by a tedious description of each column of the 
three Tables : the best and readiest account that can be given of these is to 
refer him to the headiirgs of eachj which are sufEciemly explicit to dispel all 
fears of confusion. 

Supposing therefore, that their respective contents are.known, I sliall proceed 
and give examples of each of the above enumerated cases, propounding first 
,,any specific Christian year, according either to the old or new styles ; and 
requiring the name, character and beginning of any year registered in® the 
Tablfo » , 

;ExAMPIiBS. 

I. 

, Let it be proposed to find the years of all the' styles referred to in the first 
Chronological Table which answer to A. D. 1824, N. S. 

I" Find the year 1824 in the first column on the left, and keep the e;j^’e on 
the same line. 

2° You will find in column HI, that the year of the Cali yug which expires 
in the month of April is the 4925(h ; and consequently that the current oihe 
after (he renevyal of the year, is the 4926th. 

3? By column IV, that the year Saca, or from the birth of Salivnhana, 
which expires in April, is the 1746th ; and that the year which begins then is 
. the 17.4Tth 

4*’. By column V, that theycar of the/Era Pc/rasararna which ends in the 


miST/fy 
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wonlh of Seplember 1824, is the last or l-lDOOth year of the Sd Cycle of the 

• ^ 

same number of years. 

b" By column VI, that the Solar year of the jEra GraTiaparivrithi, which 
ends in April with the common Solar year, is the 48th of the 20th Cycle comV 
plete ; and that the next year is the 49th of the 2Ist Cycle current. 

6" By column VII, that the Vrihaspalii or Jupiter’s year which begins (or 
Tather, which is supposed to begin) in April 1824, according to the Surriah 
JBiddhanta is Manmat'ha, the 29lii of the Cycle of 60 years (Bengal), 

■ By column VIII, that the same Vrihaspati year according to the com¬ 
putation of the Tellingas is Tarana, the 18th of the Cycle (Peninsula). 

For the commencement of all these years. 

II. 

• 1® By column IX, we find (hat the year of the Cali yiig 4925 ends, and 

(lie 4926th begins on Sunday the 11th April 1824, Civil account. 

2? By column X, that A. C. 4926 began on the lOth of April, at 51 gud- 
dias, 15 viguddias, Hindu time (20’’ 30' European time) after that of Sun , 
rising at Lanca. 

3? The year of Jupiter being only used for giving a specific name to the 
Solar and Luni-solar years, their specific duration is not cotisidcred in any part 
of India ; anil on that account their beginnings are not registered in the Table, 
though these may be ascertained as precisely as any other. , 

4? The lOOOtli year of the 3d Cycle of Parasurama by column V (2d div.) 
ends on the Mth September 1824; and the following is the 1st year of the 4tli 
Cycle. 

'Note. 

Previously to A.„D. 1752, the Julian Kalcndar alone was used in England. 
On that account st^section of column IX gives the date of beginning of the 
Solar year, according to (he old style, from A. D. 1600, to 1750. The tw'o 
years that are wanting to reach the Epoch of the reformation, not being of 
sufficient importance to introduce that column in the Table of the second half 
of the eighteenth century, have been neglected ; but may easily be replaced by 
the reader, if the occasion should require it. 




Of Gral»aparl-f< 
vnllii« 


Name of Juptffr'# 

jMr arcortHiio; (o 

iho Surriah Sidtlhan* 

ta. ^ 


,Po. aceonling to the 
I’eUiugaiitf ^ 


Ilrglniiing/if the So¬ 
lar year, Civil an6 
Sytlercal, 


Of the year of Para* 
surtiina. 


The same aecordin|; 
to the Jullau tityle* 



of jnpHt?rc/ci'" ** observed that during 13 years of a Cycle of S6 years, the 

Surriuli Siddhautii Vrihaspati mana according to the Surriah Siddhanta, and Jt/auUstava, vary; 

corrected by the Ti- , 

jiauiilnTa' do m)t ' pfesent times expunging one year out of the Cycle, 13 years before 

i?poctt,* **'* ***’"'’ former. When that case occurs, the Chacra year according to both 
accounts, is inserted opposite to the same Christian year; that by the Surriah 
Siddhanta being uppermost. It is therefore necessary, when expounding a 
date by the sole means of the recorded year of Jupiter, to ascertain which style 
, . was prevalent in the country where the document was found or executed. This 

caution, although already given, in another part of this work, cannot be too 

<r * • • 

' ofteD repeated for preveoting mistakes. 

Kutnpie. To give an Example of the two cases under consideration^ I shall select A. I>. 

IGSO; answering to the 4781st year complete of the Cali yiig. On referring 
to the first Chronological Table it appears, that whereas the Civil year 4783 
' began on Monday the 8ib April N. S. (column JX), the sanje Mopday answers 

to the 28th March O. S. (2d part of the same column). 

And whereas the Vrihaspati yeai% which answers to the 47S2d year of the 
Cali yug, is Suclu, (the third of the Cycle) according to the Surriah Siddhanta 
corrected, it is Pramoda (the 4th) by the Jyantistava rule. 

It is hardly necessary to add, that the letter B annexed to the numeral of 
any Christian year, or to the date of beginning of a Hindu Solar year, indicates 
that it is one of S66 days ; called Bissextile when referred to the former. It 
U proper however, to state, that the Hindu Leap years so indicated, are derived 
from the Sjjdereal ones. (Tide 1st Memoir, page 12 ) 

The Kengaice Soinr The Xlllh columtt of the first Chronol<»gical Table refers to an account of 

jeur (ialletl Sen» 

time totally unknown in the Peninsula of India, but used in the Province of 
Bengal. It registers the years expired of a style written Se?i, but pronounced 

c 

§ 071 , on the beginning of the common Solar year. The follow ing particulars, 
which I owe to the favor of Dr. Wilson of the Bengal Service, and which 
v^re procured on a reference which I made to him through the kind inter¬ 
vention of my friend Lieutenant Golonei Blacker, (*) constitute all the 
V knowledge I possess on the subject. 


{^) Surreyor General of India. 





The Bengal year or Sen (pronoilnced Son) 1232 began flits year on-the 
" 1 Ith of April, corresponding to (heir 1st of Vaisacha—this is (lie Solar year. 

But (he Lunar year begins on the day of the new Moon io Chaitra, and datea 
" by the same ffira, being adjusted to the Solar year by the intercalation;' when ‘ 
" necessary, of a whole month. 

• " When the Bengal Sen was instituted I have not been able to learn, but'it- 
is said by some to have been the act of one of the Mahommetlaii Kings of* 
Bengal ; and it seems to bear reference to the Ih'jira year, differing from it 
'* .at present hut 8 years.—It^eems likely to have originated in some clumsy 
" attempt to make the Hindus adopt the Mahommedan coniputafion numerically, 
"^without adjusting their Solartoihe jLiikuryesiT of thelLjira, Consiequenily 
" in about three centuHes, it will have lost eight years, or thereabouts, tod 
“ this corroborates the tradition which assigns its introduction to the Mahom- 
medan Kings of Bengal. We have the same date in use oh this side of India/ 
" in TirhuVatMi the Western Provinces. . * 

" The Vilaity and Fiisselee years, are at present also 1232 : they are both*. 
" Solar years, but differ in their optset. The Vilaity year is retkoiied'from' 
the first of the Krishna Paesha, or Moon's wane in Chaitraj —arid the Fds-' 
" felee on the same in the month of Ash^Ti With (he dilFeionpe of u f<tw 
“ months, however, they run parallel with the Sen, or year of Bengal, and*- 
probably originated it! a similar mistaJie,’* - > ,, * 

“ In saying that (bey run parallel, however, I mean merely as to the djite oL 
the year through a long series, for the mouths and days do not always corres- 
" pond.” 

From the aho.ve account we conclude,that .the numeral of the Sen year, 
serves to designate both the Solar, and Luoi-solar years,..in the same manner as 
the names of t hose of the Cycle of 60, or Vrihaspati years. The way of finding 
by the Chronological Tables the numeral of the Bengalee year which concurs 
with any Christian year, is therefore the same ju both cases, and requires no- 
particular Example. 

N. B_As the Solar year used in Bengal is that of the^Surriah Siddhanta 

(SOS'* 15£ 31'' 3lP 2Pj,,witerea8 that of the Peninsula is the year according to 
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Second Chron<)l^j 5 i*i- 
Qii\ Tabt«)Luui)>sQlar 
fttjric. 


<lic.Afiai SiiJilfaatita, .(365<V IS® 31* 45**^),’tlujre wH! accasio^atly be found <be 
d.ijikcenee ef looe daj between tlw beginning «f the JSaura Mana, as roistered 
in tfee liwt Chronological Table^ and that which is current in Bengal; for 
the feasons stated at pages-^S and in tire 1st Appendix p.^9, and pages.62: 

/md 63 of the Tables of the Kala Sankaliia. Thus Avbilsf the present Solar 
^sir 4927 of tiie jCali j'Ug is taken on the Coast to begin on the Ikh April ; 
the same year.,,isAccounted to conimeuce in Bengal on the 12th April 1823. 

It would ha,y.e been ioipossible tp notice that diflbence in the CJbnerat 
Table, which wa,a pciacipally constructed for the use of the people of tlie 
Pciunsola.; 

HI. 

'3p'h.e socood Chronological Table, rcferssolcly to the LuuMolar Astrononiical 
year of the Hindus, calledin the.Peaiosiila the ^iddfianta ’Gkatidra Mcina, As 
the cop?t,ria,<^.tioju of that year is «ery. complex, it was not found possible to 
render the arrangement of the articles registered in its ctdumns, 'Sd simple as 
^at of the preceding ones r a proper attention to the following explanations 
'will however, suffice for preventing mistakes.. 

Column l and If require no explanation, 

■ CoUiriin -Ill mdicates wfaatis called in this work, the character of the Luni- 
solar yeJ^, which iegina during the Christian year registered in a line with itj. 
namely, whether it be a common one of 10 Lunar months ; an intercalary one 
«f I3 ;-<or lastly, a double intercalary year with an expunged month., being also- 
;I3 Lunar months; two-being repeated, and one being left out. {*) 

1? When the space opposite to the year expired of the Caliyug, registered 
When the sspronch- tD'tbt. 2d Column, is left itflwl', .it is a sign that the 'Lnni>soIar year which is 

ing Luoi-i»M4r year ^ 

about to commence, is a common Sumvat surety scad, consequently consists of 
334 Solar days. ,, 

>2" When the letter A is inserted in the said column, it shews that the Luni» 
solar-year which is cumiaenctDg is an ^digah sumvat sara/or intercalary year, 
and therefore tliat it consists of 384 Solar days, (f ) 

——-—^^---—--rr-r --, , . --- -i- 

Vide Key to the Siddhanta Chandra Mana^ page 71 ; ^ 

(ty.'For co.ni^utmg-what moath.is to he repeated, see do. page 143^ 


^^icationa 


>0 . a cotauxoM oac. 


-jAn inlercaJarj one. 





S? An4 wlieri ilie letters AC are found in the same column, it indicates that '^*iih”*an 

4bfi Dcwyear is a Csha^a sumvat sara, cv double intercalaiy jear with ao **p'*''**^ 
expunged month. (♦) 

How these eireiimatances were determined may be seen in the 3d part of rtin; . 

Secimd Memoir, which begins at page 149, the particulars of which are foreign " 

... ' ■ ; ■ ■ .ql* . 

to the object of this article. 

It is to be well understood, that in all the cases registered irf the second in(«rcaiiitions, 
Chronological Table, the intercalation, or suppression of a Lunar month in the 
approaching Chandra mana, will occur in aU the Christian years registered'in 
a line with the character, in (he first column ; but only in the Liaii-sOlar year , ^ 

which begins on the expiration of that the numeral of which is given in the 
second ; for in present times the renewal of the Hindu Luni-solar year occurs 
generally in March, or the beginning of April, so that the same Chrisfian year 
answers In part to two Hindu ones arid the intercalation always occurs in the 

latter part of* the former.-(fX * 

JE'xa.mjsijss-. ' • 

1? Let the same Christian year 18^4, answering to the .4925th and 4926th. 

year.pf the Cali yug, be proposed'. • 

By Column III, which is left blank, in the same line with 1824, we see that Whnt io.tica(« a 

" fttmmoo Luni>9omr 

the Luni-solar year 4926 of the Cali ylig is a. cottimoo ooe,. i. e. of 12 Lunar J”*'"' 
months, or 354 Solar days* ' ' 

,2® But lot A. D. 1801 be proposed, then the letter A apposite to if, in col. 

HI, shews that a Lunar month will be intercalated in the year 4903 of the' An iimrcaiary. 
Cali yug, being the next to 4902 in the 2d column ; and therefore, that the 
dormer will consist of 13 Lunar months or 384 Solar days. 

S'! Lastly, let the .Christian year be A. D. 1822. As yro find the character to 
he A. C. in the ^ column, we conclude that two months will be repeated, and 

j-' ■ . . . . . . . . . 

(*) For what month is to be expunged, see Key to the Siddhanta Chandra Mana, page 137. 

<t) A different arrangement would haro confounded all references to the body of the work, ia- 
which the Indian system of notation was preserred. The Jharganas giVen in the IXth. and Xth^ 

^jolumns would also hare no longer tallied with the dates giTen in the IVth, Vth and Vlth^ whiolu 
^iild<‘haTe prerented all means of terih-catlonw 




• umsT/f^ 



{ Xli ) 




as in the prccediog case, will consist of 18 Lunar months, or 384 Solar days.- 
How the months to he intercalated, or expunged, are to be determined, is not 
of |he competency of these Tables alone; but the resolution of these Problems 
'vvill be found at Article 6, Part II, page H2 of the Key to the Siddbanta Chandra' 
Maiia, and other places. 

Column IF'gites the last feria, or wedklyiia'y 6i the Luni-solar year whose 
numeral is ii\serted in the second column. ' * 

Column ’V gives (he European date of ihe last mean ^covjunctim, according 
to Hindu cornyutaiion (derived fronp the^harganainserted in.eolurati X), which 
determines (he end of the jLuni*solar year registered in the 2d colunin. 

Column Yl gives (he date of .the last conjunction in the year, according to 
Hindu Solar Sydereal account, and because the Luui-solaryear always begins 
dming the last month of the Solur jjeav, tX\a dates therein, registered, refer., 
invariably to the Solar mpnth Chitra, the same as fiic Tamul Ppfmgoni. 

This colurnn, independently of (heS*dar Sydereal, also furnishes the means of 
fijnSing the -date of the laist day in the Luni-solar year ; 4he difTereiice of 
which is indicated by a stroke before the figure, implying that the numeral of 
the Ci'oil Solar dale, is by one day less than the Sydereal one. 

T.hu.s if I .w'ant the Solar S^dei^eai and Civil date of the last day in the year 
4923 of theCali yug, answering to A. D. 1822, I find in column VI opposite to 
that Christian year, 13tfa Chitra, which is (he Sydereal date; but as there is a 
8tr<)ke before it, f conclude that fbe Civil date is the 12th of the same 
iTyinth, (*) ' 


(*) Vide Key to the Siddhanta Cliabdra Maiia, page>82, for the manner,of calculaUiig these 
dates: but as in the article referred to, the Srilar Ahargana which was.used, is that by the Surriah 
Siddhanta, whereas that by the Chronological Table is the Ahargana according to th^ Jria Sid. 
dhatita (which is preferred by all modern Sastras) the results wilt differ by one day in the Sydereal, 
though not so in the Civil account, as may be seen by the following computation, which shews the 
connection of the columns and of the Tables. 

‘1» Solar Ahargana, Chron. Table 11, col. I-X, A, D, 1882 - 1798166 20 12 30 

, ,Luni,soJgr do. coi. X, . . 1798148 

Plfference » 18 * 








And lastly, by inference, since the Sofar Civil dute of the last conjunction m 
the year 4923 of the Caliyug fell on the I2th Chltra, it follows that the Praihama 
Tidhi, or first Lunar day of the Luni-solar year 4924, fell on the I3th Chitra 
of the Solar year 4923, i* e. 19 days before the end of the said year ; as was 
exemplified in the Kalcndar exhibited at page 67 of this collection. 

This last consideration leads us to another one which may be easily underi 
stood, namely, that with reference to the Cycle of Jupiter of 60 year<s, the Luni- 
solar will change its name 19 days sooner than the Solar one, the former being 
called Vijya from the 24th March 1822, and the latter still Js\mdana unijl 
the 1 Itb April, as may be seen on referring to the first Chronological Table. . 

In what has been said touching the date of the Pruthama Tidhi of any year 
or month, the reader, who is supposed to be unacquainted with the text, must 
be warned that its beiug coupled with a particular Solar date, depends on its 
Ijaviug begun before^ or at Sun rise; in which case it is coupled with the Solar 
date with whijph it mainly coincides.—Or in the latter supposition (hat it begun 
iifier Sun rise, for in that case it is registered along with the ensuing Solar day. 
And lastly, that if the said, or any other Tidhi, begins and ends between two 


to be increased hy one day, because tbo Solar counts from Friday^ and the Luni.solar froni 
J1iur$day zz 19 days. 

2* By Chron, Table 1, col. XI, we find for the same year Root - Thursday (4o) 20 12 30 
giving Thursday the 11th April, Civil and Sydereal account. 

Subtract the constant Root for the month Chitra, Table III . • (2) 20 21 2 

Root 1st Ghitra, or Tamul Poongoni ^ ( 1 ) 69 51 28* 

Monday, 

To expound the feria Monday, lit Chitra, vre find by Chronological Table I. column 2, that the 
^ Dominical Letter according to the Gregorian Kalendar of the year 1822 is F; with which referring 
to any Kalendar about the 1 Ith March (about 30 days before the 1st Vaisa'cha shewn by the Table 
to faR on the•11th April) we find that Monday the Sydereal date, actually falls on the llth March ; 
but on account of the 59 gmldiis in surplus (exceeding 305) on the 12th Civil account. 

From this computation it is manifest that the S^'dereal Solar month Chitra counts 31 days and 
the Civil only 30, (because the fractional Root for Vaisa'cha was only 2d gu\l.) IL nee if from 
1st Vaisa^cha, or 32 days from the 1st Chitra, we retrench 19, (here remains 13 for the Sydereal 
date sought, and for the same reason the Civil date will be I2th Cbitra, 







^ Sun-tmngn on the sarnie Solar day, ifia entirely left out of tlie Luui-solar 
Kakmiar. (^) 

Thus the Vltb column of the second Chronological Table expounds three 
c^ses by mere inspection, which cannot be resolved by (he common rules 
’ without very coiwiderable labour. It is almost needless to add, that when the 
ifrwe time of Bun rising is referred to, as it occursliiany La4;itudeor Longitude 
arbitrarily proposed, the precise Solar date of the Amavasii/a, and Prathama 
above considered, may vary from what it is computed for Lmca in 
the Chronological Table. But as this difference can- only occur when the last 
. conjunction falls very near the time of Sun rising, the case is a rare one, and at 
ali eveats cannot aiFect the Tabular results^ mure than one da,* one way or the 
■ •other, 

The Vlltb, Vllllh, IXth and Xth columns of the 2d Chronological Table, 
can only be of use to those who, having learnt the methods disclosed in tire Kaist 
Sankalita, might wish t%compufe the minuter circumstances of the Luni-solar 
' ‘ with 51 view hr ^' hn Epoch with great precisiori. They are intended to 

save the computer a vast deal of trouble, and occasions of mistakes, in furiiish- 
' jng him at once with two of the Elements on which all Luni-solar computations 
depend ; and also for giving to thp unuiforined an opportunity of tracing the 
connection between the Solar and Luni-solar divisions of time. 

Column XI registers the year expired from the origin of the acre of 

is used to irum her "the Luni-solar years from an 
lEpocIi more recentthaii the beginning of the Cali yug; in the same itiauoer as 
the ffira of Salivahana is applied to the Solar years. 

Tims if the numeral of the-Luni-solar year which ends in A. D. 1824 he 
required according to the style of Fsmiwiadi7?/rt, we find by the column referred 
to, that it is the 1181st, ending on the 30th March of the said CLfistian year. 

IV. 

Srlsif *ra*'f*iho third Chronological Table, which is general for all years of the Hejira 

Hejiru Linarjeari! A. D. 622 to 1900, is SO Constructed, that when you have found the 


(^) Yide E.ej to tho Siddhanta Chandra Maua, page 72* 



numeral ofjhe Maliornmedan year which corrcspmids to the proposed Christian ' 

one, you know (what is called) the Character of the year; by which is.meant 

the feria or weekly day on which it begins ; and this Root, or Character, serves 

to find the commencement of every month in the Lunar year; for the years 

of the Hejira arc arranged in the respective columns according to the day of 

the week on which each begins. This arrangement though in some respects 

less convenient than when the common series is followed, has in others, the 

advantage of avoiding errors when taking the numerals and otlier indices of 

the circumstances of the Lunar year out of the Table; and affords great > 

facilities for comparing the Initial Btoots and Soota dina of the Indian and’ 

Mahommedau yeaia. , 

The sera of the Hejira is divided into cycles of 30 years, at the end of ' 
which, the intercalation of the monliis, which occur in the 2d, 5th, 7th, 10th, 

■ 13th, IGth, 18th, gist, 24th, 26(h and 29th resume the same series. Jn inter¬ 
calary years, one day is to be added to the last Lunar month, called Zooledgee ; 
making that month consist of 30 days instead of 29, which is its duration in 
common years. These are indicated by the letter B, and the years ending the 
cycle of 30 years by a stroke «= and asterisk • above and below the same year. 

Example. 

Let it be required to find the numeral, and date of the commencement of Eia*pie. 
the year of the Hejira which answers to A. D. 1824. 

Referring to that part of the General Table which contains the years of the 
XIXtb century, I find A. H. 1240 in the column under Thursday ; its Root is 
therefore 5; it appears also that its b/jginning faUs^ou the I4th O. S. and 2(ith 
August N. S. and as it is marked with an asterisk, that it is an intercalary one, 
i. e. of 355 Solar days; its month Zoqledge counting 30 days. This process i» 

8b^ simple, that it requires no further exemplification. 

To (IimI by means of the first Chronological Table the Eurbpcdn date of 
beginning of each Solar month of the Hindu Sydereal-years. 

V. 

For this purpose I shall give here an abridgment of Table III of the- 
present collection, which wiU suffice for resolving all common cases* ■**'’**^ 

{y} Cu- tc^!> 3, ’ 



miST/fy 



Eiamplet* 


( xvi ) 

The Root of days to be counted from ^wn&ixy. 


§L 



Hindu 
. names 
of Solac. 
mouths. 

Tamul 
names of 
months. 

Root of 
duration of 
c?ery Solar 
month* 

Collective 
Roots of months 
according to . 
their itaiiding 
in the year. 

European 

months 

concurring 

N. S. 

r 

Vaisacha 

Chaitram 

n. 6. V. F. 
("2) 175 SS 1 

D. «. T. r. 1 
(2) 56 32 1 

April 

t5 

J)’aishta 

Vyassei 

(3) 21 12 1 

(6) 19 44 8 

May 

n 

Ashar 

Auni 

(3) 36 38 1 

(2) 60 2* S 

June 

o 

Srdvana 

Audi 

(3) 28 12 2 

(6) 24 34 S 

July 


Hhadra 

Aufani 

(3) 2 10 1 

(2) 20 44 e 

August 

m 

A'swina 

Paratasi 

(2) 27 22 1 

(4) 64 0 7 

September 


Cartiga 

Arpesi 

(1) 54 7 1 

(6) 43 13 8 

October 

m 

Margasiras 

Cartiga 

(1) 30 24 2 

(1) 18 37 10 

November 

t 

Paushia 

Margall 

(1) 20 63 1 

(2) 39 36 11 

December 

Vf 

Might 

Tye 

(1) 27 16 1 

(4) 6 46 12 

January 


P'harguna 

Maussi 

(1) 48 24 1 

(5) 65 10 13 

February 


Chaitra 

Poongoni . 

(2) 20 21 2 

(1) 15 31 13 

March 

—- 


ExtMPJLG I. 

iXiet it te proposed to find the European date of commencement of the Solar 
tiionth Jyaishtd (Tamul Vyassei) of the ,4;926th jear of the Cali j’ug, answer¬ 
ing to A. D. 182A. 

1? Referring to the first Chronological Table we find opposite to 1824 (he 
finitial Root of the Solar year, - - lOtb April (G**) 51s I5» Op 

Towhich add thatfor the. month Yaisacha in the above Table (S) 55 32 1 1 

initial £uot 1st of Jyaishta - (2) 46 47 1 

Tuesday, Sydeksal : Wednesday, Civil (*). 

-2? To expound the monthly dates of these feriaj, we find in the second 
eolumh opposite to 1824 (1st Chronological Table! that the Dominical XiCt- 
tera for that year, according to the new style, are DC. Referring therefofe to any 
Kalendar with the*LetterC, aboutSOdaya after the lOlh April, we find that the 
Tuesday above found, falls on the 11th, and Wednesday on the 12th May, 
which are the Sydcrcal and Civil dates of beginning of the Solar moutb 
Yaisacha sought. ; 


(*) The Civil account takes one day more when' the fraction of the Root in guddias exceed 30 . 






















( xvil ) 

' Exampix U. ^ 

Lettlic commencement of the Solar month Magha (Tamul Tyc) be .r^uirc^ 

D. G. T. T. 

* 

The Initial Root for A. C. 4926 remaining as before - (6) 51 15 ’ G 

Take out of the small Table the Collective Root up to 

PausUia, which add . - - (S) 39 30 111 

Initial Root Ist of Magha • (2) 30 45 11 ^ 

iTwesda^, SvDEREAt* * Wednesday, 

Here as the Solar month MdgJut, falls in January of the year 1825, we r^fOr 
again to the first Chronological Table for the Dominical Letter of that year^ * 
which we find to be B, and as the beginuing of the eleven last months of thfe 
year cannot fall wider in each mouth from the date of the Ist Vaisacha in 
April than 4 days, (*) referring to the Kalendar in January 1825, we find the 
' Tuesday above found to fall on the 11th January ; and Wednesday on the 
12th, being the Sydereal and CivU date of the Ist Mhgha (Tamul Tye) sought. 

The above method is so; plain, that it would be useless to multiply examples 

any further, 

VI. 

As for determinin'*' the beginrriog of ,the Lunar months' of the Siddhanta Lunar months of the 

^ • V i ' 4li X Chandra Mana not 

Chandra Maha by means of Tables only, it was abundantly shewn in the text 
that such an attempt would be vain; because the Tidhis of which thesemmntha T.bi«. 
are composed, depend on nO absolute progress of the Sun of Moon in their 
orbits; but on their apparent relative motion; and because the m-anner of 
. registering them in the Kalendar is determined by circumstances which havft 

never been attended to by any other known people, (f) 

Supposing however, that the reduction of any number of Tidhis into a 
corresponding one of Solar days, could be effected with precision by a mecha¬ 
nical process, this would be of little advantage in practice; for the Luni-sohir 
style has long since been banished from all civil concerns, and was only 
retained for the superstitious obs ervances and practices of the Hindus. ^ ^ 

(•) Vide Key to the Madhysma Saura Mana, page 15. * 

(*) Vide Key to th*; Siddhanta Chandra Riant, page 7t. ^ • 
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Approzimatiou 

sftEuc. 


SPC 


Kj:atnp1r». 


( ?CVHi ) 

If neverlheJess, an approximation of tlie European date of tte Prathama 
Tidbi of aujir ot <he Lunar moiitlis of the jear were absoluteij wanted.^ it maj 
J*e obtained by tlie following easy process. 

As whatever be the reaf daratiou of tlic Lunar Synodical month, it is always 
divided into 30 Tidhis, the litst of which is that of the Amavas^a or conjunc¬ 
tion, and as the common Lunar Civil year is of 354 Bhimi Savaii, or uatHral 
days (more nearly. Shd** 22s 1» 12^), we have tlie fctllowing proportion. 

As 360 Tidhis, to 354 Solar days, so 30 Tidhis, to 29^ Solar days.—tlcnce 
if fo the date of last mean conjunction in the preceding year, given in the fifth 
■ ,colurnn of the second Chronological Table, vve add as ntany times 29 days 
SO guddias, as the proposed mouth is removed of units from the first mouth 
in the year, we shall have nearly the Civil date of its cntl, 

Ex.4MPIiE. 

* Thus let the same year of the Caliyug 4926 (A. D. 1824) be again proposed^ 
finding by column V, 2d Chronological Table, that the last Amavasya of 
4925. fell on Tuesday the SOth March, if to this date we add 29'' SO^i the last 
Amavasya of the Lunar month Chitra will full nearly on the 29th of April j 
and the Prathama Tidhi of Vaisacha on the SOth. For the last Amavasya 
in Vaisacha, it will be 2 X. 29'' 30® ^ 59 days-, which added as before to the 
SOth March will fall on the 28th May, and the Prathama Tidhi of the Lunar 
month Jyaishld vi\\\ be the 29th nearly,. And- lastly,, for the end of the Lunar 
month MiagfoOi the Ihh of the Chandra Maoa, we have 11 X 29't 30®, or S24<i 
SGs, which added to the SOth March 1824, will give the 17th February 1825, 
the PratAamaTidhi of rP'/iftl'gunff,. the I2th Lunar month falling very nearly 
on the 18th February. 

If the year which is proposed, be marked with an A, or AC in the third 
column of the Chronological Table, which indicates a ycarof 13 Lunar.montl|_4 
Of 384 days, (more nearly SSS"* 53® 57'' 48r) then the arrangement of the months- 
in'the new Chandra Mana, will, be disturbed by the intercalation ; and as the 
. 4'able does not inform us which is the intercalated mouth, the above process 
will only indicate ihiQ’ numerals, and not the names o? the successive mouths i 
hut it will still approximate the date of their endings : for 13 X 29<' 30s =» 
SSS** SOs, very near the true duration of tke intercalated Luni-solacyear- 



( xfx ) 


For the European date of the comipenccment of the Maliommedan Lunar 

» 

moalbs. 

There remaius now onty ta shew how the beginninas of the months of 1h<i iioiy toeipouud 

* ^ ^ the bejpi.jiing of 

Lunar year of the Mahoinrnedaus may "be computed by help of the third 
General Table^ for which we have the following subsidiary one. V 

The Civil months, as has 
alreadj^ been said, are alter¬ 
nately of 30 and 29 days, 
excepting the last, which 
in common years is of 29, 
and in intercalary ones, of 
80 days. 

The figures in a line 

o 

with Mahorum, indicate 
the 7 ferise by which the 
Mahomnu’dan year may be- 
gin, 1 answering to Sunday, 

2 to Monday, and so forth to 7 which answers to Saturday. 

The figures which follow underneath in the same perpendicular line, shew 
the initial ferire of all the other months in the same year. With regard to tho 
Dominical Letter which is necessary for expounding the European date, it 
may be either deduced from Table III, or found at once in lable II. As for 
tlie application- of these data, it will best be shewn by an 

ExAMPtE. 

Let the same year 1824 be proposed, which as we have found at page xv, Example, 
answers to the 1240th of the Hejira, the Root of which is 5; and whose begin¬ 
ning falls on the 26th August N. S; 

Referring to the subsidiary Table, we refer to the column at*tlie top of which 
5 is registered, then following it downwards> we find 7, or Saturday, ^tlie ini¬ 
tial feria of Sepher ; then counting 30 days from the 26tli August, we find 
that the said month begins on the 25th September. ’ 


Number 
of day-i 
in 

moiUh, 

Names of 
Arabic months. 

' Initial ferijc of month* 

• 

’ 30 

Mahorum • 

1 

2 

3 

4 

5 

6 

X 


Sepher * • 

3 

4 

5 

6 

7 

1 

2 

SO 

Rabi.eLAvul 

4 

5 

6 

7 

1 

2 

3 

29 

lUbi.el.Aukeer - 

6 

7 

1 

2 

3 

4 

b 

30 

Giumadi-el-ATul . 

7 

1 

2 

’ 3 

' 4 

5 

6 

29 

GiumadueUAukeer 

2 

3 

4 

5 

6 

7 

1 

30 

Regeb • ^ 

3 

4 

5 

6 

7 

1 

2 

29 

Shahaban • 

5 

6 

7 

1 

2 

3 

4 

30 

Rhamadart •» «• 

■ 6 

7 

1 

2 

3 

4 

5 

29 

Shawal ^ 

1 

2 

3 

4 

5 

6 

7 

SO 

a 29 

Zoolcadii^ sr 

2 

3 

4 

5 

6 

7 

1 

• )or 
f 30 

1 

Z'ooledge^ »• 

4 

5 

6 

7 

1 

2 

3 















( XX ) 

For Rabi*el-Avul, the next Root is \, or Sunday; tkcn counting ^ from the 
25th September, we find that the said month begins on the 24tb of October; 
an<^ 80 forth, down to the 12th month Zooledgee. 

For this last month, as we find annexed to the 1240th year of the 

Hejira in the third Chronological Table, we conclude that it is an intercalary 
one; therefore, after having determined by the preceding process that Zooledgee 
began on Sundat/ the 17lh July (the Dominical Letter being now B), instead 
of counting 29 days from that date, we are to take SO, which adding to the 
17th July, falls on Tuesday the 16tb of Atigust, the initial feria and date of 
beginiuDg of the 124l3t year of the Hejira; as may be seen on referring to the 
General Table. 

The converse of all the preceding methods, is too obvious to need any par¬ 
ticular Example ; because all that is required is, to refer to the Chronological 
Tables with the Indian or Mahomniedan year proposed. The European year 
concurring therewith being registered on the same line in its appropriate column, 
the question is at once reduced to some of those which were proposed in the 
preceding cases, and therefore Qceds no further explanation* 





)NOLOGTCAL TABLE, reff^rr^g (o •oartons Indian Solar sftjhs and pears and shewing 
^or names^ and the Epoch^qf t1h\ commencement of the latter accoi^'ding 19 European accounts. 
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S 

! A 

D 

4 

5 

1 ^ 

11 

1 

Subhana 

17 

Snmuc'ha 

7 

We 

8 

28 

Pu 

7 

B' (2' 58 I 15 

9 


4 

1 G 

C 

£ 

i 6 

'87C 

) 13 

8 

i'arana 

18 

Bhava 

8 



29 

ih 

8 

(4. IS S2 30 

ttoo 


5 

i F 

B 

C 

1 7 

1 

12 

9 

Partbiva 

19 

Yuva 

9 



21 

Fri 

•8 

(5^ 29^ 3 46 

1 


B C 

F.D AG 

7 

^ *8 

c 

llll 

* 10 

Vyaya 

20 

Dh^ta 

10 

Sun 

8 

28 

Sat 

7 

B 16) 44 35 0 

*2 


7 

c 

F 


) 9 


nil 

11 

Sa-rvajit 

21' 

iswara 

11 



29 

Mo 

8 

(11 0 6 15 

3 


8 

: B 

E 

{ 

) 1620 


112 13 

Sarvadhari 

32 . 

Bahudanya 

12 



29 

Tu 

8 

(2i 15 S7 SO 

4 


g 

1 A 

^ If 

,480C 

) • -1 

£ 

> 12 13 

Virodhi 

33 

Pram a Phi 

13 

Th 

0!29 

VVe 

8 

' (3) 31 8 45 

5 


170G 

1 GF 

1 c 

a ] 

1 2 

1 e 

)13 14 

Vienta 

24 

Virrama 

14 

F.i 

9 

| 29 i 

I’h 

8 

n '41 46 40 P 












































































































































]Fifst Chronological TabUy cont5tiue<J* 


Ml* . 

J 

HI. 

IV. 

V. f 

VI. 


VIII. . 

f IX; 

i *• 1 



i' 

a' 

.S' 

ll 

Y—i'T 

'O 

hi 

V 

"SJ 

1 

c 

, p < 

cn ^ 

? 

o 

S 

1 

is 

*s 

5 

fQ , 

a 

Cm 

« 

1 

O* IMD 

H a 
<y 

I'l 

i» 

Year* expired from the 

birth of Salivabaiia. 

Expired 
years- of 
the ; 15 ra 
Phrasu^ 
rama. 

• . o ; 

Jl 

. ll 

§3 
^ ; 

' ' 

I Yeart of 
me Cycle vf. 
1)0 y^n dr 
FnAaspaii, 
IJcngal; 

! reckoning. 

Curreiit ychrs. 

I 

Years of 
the Cycle of 
■ bO yc.'trs as 
reckloned 
k South, of the 
ilixer Ncrma- 
da. 

Current years 

i 

1 

Ai 

i 

» 

'E 

'3 

fa 

a 

^ QO- 

^1, 

a ^ 

*-4 

'rS 

. 3 ’ 

3. 

c« 

p 

cd' 

0 

J3 

U 

JP 

3 

"rs 

P 

a oA 

3 ^ 
5 § 

■mf ■ 

•/> 

2 ; 

'5-' 

■S ' 

Y; 

'rt 

P 

Rfl(il3uf beginnings 
.of Tainul j ehrs 
counted froira 

1 iunjay. 

"iS \ 

G ■ 

, S ' 

1 S;g 

QQ 

■■si- 

9 t.) 

5s 

a ' 

•o 

1 

'c 






Sep. 





!' 



Ci' 



D. G, V, P. 


1701 

E 

B 

1802 

1623 

877 

22 

15 

C'^hara 

25 

Brisya 

16 



29 

Sat 

!9 

(6) 2 n 1.0 

1107 

2 

D 

A 

3 

4 

S 

13 

16 

Nandaha; 

?6 

Cbitrnb^hnnu 

16 


■ 

29 

Sun 

io'' 

. (0) 17 4a-30 

s 

S 

C 

G 

4 

6 

. 9 

13 

17, 

Vijyai' 

27 

Subhiiiu 

17 

,Tu 

jlo 

30 

:jMo 

|9 

. (■!) S3 13 45 

: 

B 4 

BA 

FE 

6 

6 

■ftgo 

:i2 

18. 

iya 

28 

TarUn.a 

:18 

We 

! 9 

29 

Tu 

18 

(3 (2) 4S 45 0 

4lll^ 

6 

G 

D 

0 

7 

1 

12 

19: 

Maamat'ha 

29: 

Partbira 

49 



29 

[Th 

19 

(4) 4 46 15 

1 

6 

' F 

C 

7 

8 

2 

13 

20' 

Durmu€h'ha 

30 

Vyaya' 

20 



129] 

Fri 

9 

(S) 19 47 30 

2 

7 

E 

B 

8 

9 

3 

13 

21 

HemaiaraTa 

31 

jSarraHt 

.21 

Sun 

10 

iso 

'Mat 

‘9 

(6) 35 18 45 


s 

DC 

AG 

9 

1630 

4 

1-2 

22 

Vilarova 

32 

Sarvadhiti 

2-2^ 

Me 

.6 

29 

• Sun 


B (0)/ 60 50 0 

4 

0 

B 

F 

4810 

1 

• 5 

12 

23 

Vicarr 

33 

Vi rod hi 

23 

! 


29 

:Tu 

9 

(2> 6 21 15 

’ 5 

1710 

A 

E 

1 

2 

6 

13 

24 

Sarrari 

34 

Yicrita 

24 



29 

We 

’9 

(3). 21 52 30 

•i 6 

1 

G 

D 

2 

3 

7 

13 

25 

Plava 

36 

C'hara 

25 

Fri 

40 

30 

th 

9 

(4)- 37 23 45 

7 

B 2 

FK 

CB 

3 

4 

8 

12 

26 

Swibhacrit 

36 

Mandana 

26 

Sat 

'9 

29 

Fri 

i8 

8(5) 52 55 0 


3 

D 

A 

4 

5 

9 

13 

27 

.S61)hana 

»37 

Vijya^ 

27 



29 

Sun 

9 

(OV iS 26 1.0 

• 9 

. '4 

C 

G 

5 

6 

890 

13 

28 

Crhdhi 

38 

Jya 

28 



29 

Mo 

‘9 

(1) 23 57, 30 

nso 

5 

B 

F 

6 

. 7 

1 

13 

29 

Viawarasil 

39 

Manmat'ha 

29 

VVe 

10 

.30 

Tu 

.9 

(2)*39 23 45 

1 

B 6 

AG 

ED 

7 

8 

2 

12 

' 80 

Parabhava 

40 

Durmuch'ha 

:30 

;Th 

9 

29 

We 

*8 

B(3) 65 O' 0 

' 2 

7 

F 

C 

8 

D 

3 

13 

31 

Plavanga 

41 

flemalumva 

31 



29 

Fit 

'9 

(5) 10 31 15 

3 

8 

E 

B 

9 

1640 

4 

13 

32- 

Cilaca 

42 

Viiainwi 

3i 



29 

Sat, 

9 

(,6) 26 2 30 

4 

0 

D 

, A 

4820 

1 

a 

13 

33 

Sauraya 

43 

^ Vicat-i 

33 

(mo 

10 

30 

Sun 

9 

(0) 41 33 45 

5 

1720 

CB 

GF 

1 

2 

6 

12 

34 

.Sadharant 

44 

Sarynii' 

J4 

Tu 

9 

29 

Mo 

8 

B(l) 57 6 0 

6 

1 


E 

2 

3 

7 

13 

35 

Yirddhacrit 

45 

Plava ■ 

33 



29 

We 

9 

i (3) 12 36 16 

7 

■2 

G 

D 

8 

4 

: 8 

IS 

36 

Paridhhvi 

46 

Subhac^i 

36 



29 

Eh 


, (,4) 28 7 30 

8 

3 

F 

C 

4 

5 

9 

13 

37 

Pram^di 

.47 

^fobhana , ; 

37 

•Sat 

10 

80 

Fri 

9 

(5) 43 38 45 

9 

B 4 

ED 

BA 

5 

^ 6 

;,900 

12 

38 

A'lianda 

48 

Cradhi . ' 

■33 

Suri 

’9 

■29 

.Sat 

!8 

B(6)50 1'5 0 

1130 

a 

C 

G 

6 

7 

1, 

13 

3D , 

Bac'sha^a 

49 

Visi^^'avasill . 

39 



■29 

Mo 

9 

(1) 14 41 15 

t 

c 

B 

F 

7 

8 

; 2 

13 

40 


60 

Parabhava 

40 

We 

10 

SO. 

tu 

9 

(2) SO 12 30 

2 

7 

A 

E 

■ 8 

9 

3 

13 

41 

Pingftla* 

61 

Plavanga ' 

41 

Th 

10 

30 

We 

9 

B(3) 45 43 45 

S 

B 8 

GF 

DC 

9 

1650 

■ 4 

1,2 

42 

CaliiYucta , 

52 

Cilaca 

42 



29 

Fri 

9 

(5) 1 1^ 0 

4 

9 

E 

B 

4830 

1 

. 5 

IS 

43 

!^dh4rti 

5,1 

Saumya-^ 

43! 



29; 

rSat 

.9 

(6) 16 46 15 

5 

1730 

D 

A 

1 

2 

6 

13 

44 

.Raudra 

54 

Sadharana 

44 

Mo 

io 

30 

Sun 

.9 

(0) 32 17 30 

6 

1 

C 

G 

2 

3 

1 7 

13 

45 

Durdtatt 

6,5 

Vir'ddhacri^ 

45 

Tu 

IQ 

!30 

Mo 

'9 

B (1) 47 48 45 

7I 

B 2 

BA 

FE 

3 

4 

: 8 

18 

46 

DunduHM 

66 

Paridhavi 

46 



I29 

VVe 

'9 

(sj 3 20 0 

8 

3 

G 

D 

4 

6 

9 

13 

47 

Rudirodgart 

57 

Prafmadi 

47 



29 

Th 

9 

(4) 18 51 15 

9 

4 

F 

0 

^ a 

6 

910 

IS 

4’8 

Raci^s)ia 

58 

A'nanda 

'48) 

Sat 

10 

30 

Fri 

9 

(6j 34 22‘ SO 

1140 

6 

E 

B 

6 

7 

1 

13 

49 

Crodhantt 

59 

Raefshasa 

49 

Sun 

10 

30 

Sat 

9 

B cd) 49 58 4.^ 

1 

B 6 

DC 

AG 

7 

8 

2 

13 

60 

Cshya 

do 

Anhia 

50 



29 

Mo 

9 

-(1) 5 25 0 

2 

7 

B 

F 

8 

9 

3 

13- 

51 

Prabhnya(*) 

1 

Pingala 

51 



291 

Tu 

9 

(2) 20 56 15 

3 

8 

A 

E 

9 

1660 

4 

13 

52 

Vib^va 

2 

Calhyirqta 

52 

Th 

10 

30[ 

We 

9 

(3) 36 27 30 

4 

9 

G 

n 

4810 

1 

5 

13 

63 

Sucla^ • 

'3 

Sidh'arti'. 

53 

Fra 

10 

30 

Th 

9 

B (4) 61 68 45 

5 

1740 

FE 

CB 

1 

52 

6 

13 

54 

Praijioda 

4 

Raudra 

5P 



29. 

Sat 

9 

. (6) 7 30 0 

6 

1 

D 

A 

2 

3 

7 

13 

55 

Praj^pati 

5 

Durmati I 

55 



29 

Sun 

9 

1 (0) 2 3 1 15 

7 

2 

C 

G 

3 

! 4 

8 

13 

56 

Angira 

a 

Dilhdubhi j 

66 

Tu 

10 

30 

Mo 

9 

(1) 38 32 SO' 

8 

3 

B 

F 

4 

6 

9 

13 

.67 

Srimuc'ha 

7 

Rudirodgari 

.67; 

I We 

10 

30 

Tu 

3 

B (g) 54 3 45« 

9 

B 4 

AG 

ED 

5 

6 

920 

13 

58 

Bhava 

8 

Ractaesha 

58 



29 

th 

9 

(4) 9 35 0 

1150‘ 

a 

F 

e 

6 

7: 

1 

13 

69 

Yura 

9| 

Crodhana 

59 



29 

Fri 

9 

(6) 25 6 15 

1 

6 

1 E 

B 

7 

8 

_ 1 

2 

13 

60 

Dhat& 

10 

Cshya 

60 

Sun 

10 

30 

Sat 

9 

(6; 40 37 30. 

2 

7 

D 

A 

8 

9 

3 

13! 

61 

Iswara 

11 

Prabhava(+) 

1 

Mo 

10, 

30 

Sun 

9 

B(0) 56 8 45^ 

3 

B 8 

CB 

GF , 

9 1670 

4 

13 

62 

Buhudanya 

12 

Vibhava 

2 



29 

Tu 

9 

(2) 11 40 0 

*4 

9 

A 

E 

4850 

1 

5 

is! 

63 

Pram at'hi 

13 

Sucia 

3 



29 

We 

9 

(31 27 11 15 

6 

1750 

G 

l>t! 

1 11 

2 

6 

13| 

64 

Vicrama 

14 

Pramoda 

4 

Fri 

10 : 

301 

Th 

9 

(4) 42 42 SO 

6 


X*) Beginning of the 83i! Cycle of Jupiter, Surriali 
(+) Beginning of the 82<1 Cy^k, Tellinga account. 


: i*. 



































































































































First Chronological Table^ continU'e?}.. 


Vil. 


Years hf 
the Cycle of 
60 yoara or 
Vrihaapati^ 
Bengal 
reckoning. 


Cttrrent years. 


Brisya 

Chitrab'hanu 

Subliana 

Tarana 

Parthiva 

Vyaya 

< (•) - 

i Sarva.Sanrad 
5 SarvaHhari 
( Virodhi 
5 Kirad/.< 

/ ViiTita 

S yicrita 
Oluira 


a 

9 

"A 


15 

in 

17 

18 
19 
SO 

al.ssf 


< Ohara. S5 ) 

J Nandana ‘ 20 ^ 

\ iVfl.'jcfana 
i Vijya 

i Jya 


< JlfC 

/ Maninal'ha 


< MannxaVha 
^ Ouriuttc'ba 
t Zlumttc'Aa 
I Hemalamva 

< Hemalamva 
^ Vilamva 

( Vilamva 
; Vlcari 
C Vicart 
J Sarvarl 
( Satv, Piava 
} Plata 
Subhacrit 
Sdbhana 
Cradhi 
VUwavasCi 
Parabhava 
Plavanga 


27 

28 
28 
2D 
2D 
;ia 
30 

n 

ji 
3« i 

32 

33 
33 
3t 

34.35) 
35 { 

30 
37 
33 

39 

40 

41 


isoo 


Cilaca 
Saumya 
Sadh&rana 
Virddhacrit 
Paridhati 
Pramfidi 
A^nancla 
Rac^shasa 
Anala 
Pingala 
Cdlayut*ta 
Sidh'arti 
Raudra 
Durmatl 
Dundubhi 
Kudirddgari 
Ractacsha 
Crodhana 
[Cshya 
jPrabhava(-i-) 
‘ Vibhava 
Sucla 
Pramoda 
Pra^idpad 


4a 

43 

44 

45 
4S 
47 
4h 

49 

50 

51 

52 

63 

64 

65 

56 

57 

58 

59 

60 
1 


2 

3 

4 

5 


V,llL ' 1 

IX.. 

X. 

XI. ||( 

2T 

.. :: 

Years of 

h 

> 

0 


“a 

gcw 



si- 

the Cycle of 


9 ' 

jS 

HA < 

6 


u 

fiO year* as 


9 . . 

* 

"o « * 

e, 


M 

reckoned 
Sv>utb of the 




^ 2^.' 

H 

eu 

Roots of begtonnigs 
of Tamul years 

i3 

Uiver Nerma* . 

a 

>1' 

< 


< 

counted from 

V 

dn. 

2 

V 

o 

a 

4. 

fj *c ■ 

5 

Sunday. 

Ts J 

Current years. ; 


'5 

^ 1 

V 

rt 

O 

•S >■ 

•ti tn 
a I 

S 

9 ■ 

a 


fy. 

S9 

Prajapati 






1>. «, V, 1*. 

t 

5 

Sat 

10 

Fri 

9. 

B fi) 58 13 45 

1157 

Angira 

6 



Sun 


{OJ 13 43 0 

8 

Srimut/ha 

7 



Mo 

o' 

(IJ 29 10 15 

9 

Bhara 

81 

We 

10 

Tu 

9l 

B(2) 44 47 30 

1160! 

Yuvil 

9| 



Th 

10 

(4) 0 18 45 

ll 

Dhata 

10 



Fri 

9 

(5) 15 50 0 

21 

Istvara 

11 , 

Sun 

10 

Sat 

9 

(6) 31 21 15 

» 

Bnbadanya 

12 f 

Mo 

10 

Sun 

9 

B(0) 48 52 SO 

4 ' 

1 

PramaPbi 

13 



Tu 

10 

(2) 2 23 45 

5 

Vicrama r 

14 


'] 

|Wf 

9 

C3) 17 55 0 

0 

Brisya 

15 

Fri 

10 

iTh 

9 

1 

(4) 33 26 15 

7 

Chitrab'banu 

16 

Sat 

10 

Fri 

9 

B(5) 48 57 30 

8 

;Subhanu 

17 



Sun 

10 

(0) 4 as 45 

9 

Tarana 

isl 



Mo 

9 

(1) 20 0 0 

1170 

Parthira 

19| 

We 

10, 

Pu 

9 

(2) 35 31 15 

1 

Vyaya 

20 

Th 

10 

We 

9 

B (3) 51 2 30 

'12 

Sariajit 

21 



Fri 

10 

(&) 6 S3 45 

3 

Sarvadbari 

22 



Sat 

9 

(6) 22 5 0 

4 

Virodhi 

«3 

Mo 

10 

Sun 

9 

(0) 37 36 IS 

5 

Vicrita 

24 

Tu 

10 

Mo 

9 

B (1) 53 7 30 

6 

Cbara 

25 



We 

10 

(3) 8 38 ■'6 


Nandaua 

2fj 



Th 

9 

(4> 24 10 0 

8 

Yijya 

27 

Sat 

10 

Fri 

9 

(6) 39 41 16 

V 

■Jya 

28 

Sun 

10 

Sat 

9 

B (S) 56 12 30 

1180 

{MaiiTnat'ba 

29 



Mo 

10 

(1) 10 IS 45 

1 

jDurmuc’ha 

30 



Tu 

9 

(2) 26 15 0 

2 

Betnalamva 

31 

Th 

10 

VVe 

9 

(3) 41 46 16 

S 

VTIamra 

32 

Fri 

10 

Th 

p 

8 (4) 67 17 30 

4 

jVicari 

33 



Sat 

10 

(6) 12 48 46 

6 

iSarrkri 

34 



Sun 

9; 

(0) 28 20 0 

6 

iPlava 

35 

Tu 

10 

Mo 

9' 

(I) 43 61 15 

7 

jSubhacrit 

36 

We 

10 

Tu 

9' 

B (2) 59 22 30 

• 8 

Sobhana 

37 



Th 

10 

i (4) 14 53 45 

9 

Cradhi 

38 

Sat 

10 

Fri 

9 

(6) 30 25 0 

1190 

V^’iPwarasil 

39 

Sun 

10 

Sat 

9 

B(6) 45 66 15 

1 

Parabhava 

40 



Mo 

10 

(1) 1 27 30 

2 

Plavanga 

41 



I'u 

10 

(2) 16 68 45 

1 3 

1 

Cilaca 

42 

Th 

10 

Wc 

9 

• (3) 32 30 0 


Saumya 

43 

Tri 

10 

Th 

9 

B(4) 48 1 15 

5 

Sadhirana 

44 



Sat 

10 

(6) 3 82 30 

C 

Virddhacril 

45 

1 


Sun 

10 

(0) 19 3 45 

7 

Paridhavi 

10 

Tn 

10 

1 Mo 

9 

(1) 34 35 0 

8 

Pramitdi 

47 

VVc 

‘ 10 

t Tu 

9 

B(2) 50 6 15 

9 

A^nanda 

48 


* 

Th 

10 

■ (4) 5 37 SO 

1200 

Rac'shasa 

49 



Fri 

10 

(5) 21 8 45 

1 

Anala 

50 

Sur 

1 IC 

1 Sat 

9 

(6) 36 40 0 

2 

Pingala 

51 

M<J 

' IC 

1 Sun 

9 

B(0) 62 11 15 

S 

Cdlayucta 

Sid'barti 

52 



Tu 

10 

(2) 7 42 30 

4 

53 



We 

10 

(3) 23 13 45 

b 

Raudra 

54 

iFr 

u 

[ Th 

10 

(4; 8S 45 0 

' 6 


The u^pcr n;Mnes, printed in ilalicS: 

r TtorrH u»i j •••' 


, are those l>y the Surrinh Slddhauta { tbfr lorrcr oues, jpriuted in ruman^ arc those by At’ Jyftutiatova, 











































































































































































Fijrst Chronological TaMe^ continued. 


1801 

g 


5 

6 
7 

B 8 
Q 

1810 

1 


B g 

8 

4 

5 

B 6 

7 

8 
9 

1820 

a 


1830 

1 


fy II; 

III. 

IV. 



Vll. 

'laJ 

m 

V 


J^xpired 




•5 

^ rt 

years of 

*o 



0 



s 5 

the iBra 

4J • 

Years of 


S3 ■ 

u 

♦i • 

o 

£ J3 

ParaBo- 

113 35 

the Cycle of 


3 

3. 

.(►.s 

li 

rama. 

o- 

fiO years or 
Frhmpati'f 






— c 


•3 

nl 



' 4 .. ttJ ' 

8 

rS « 

* Ikngal . 

KO 

’a 

‘S 

, O 


0*3 , 

•o 

«c 

1 

reckoning. 

2 

1 

B 

• 

Q 

s'-= 

s{'3 

w u 

C3 

* q' 

.*2 ' 

1 ^ 5 

Carreut years. 

I 

a 

52;‘ 

F 

D 



Sep. 




4902 

1723 

977 

14 

25 

Angira 

- 6 

E 

C 

s 

4 

8 

13 

go 

Srimuc'ha 

7 

D 

B 

4 

5 

9 

13 

27 

Bh4ya 

8 

CB 

AG 

5 

6 

980 

14 

28 

IYuva> 

9 

A 

F 

C 

7 

1 

14 

29 

Dhat4 

10 

G 

E 

D 

7 

8 

g 

15 

30 

Iswara 

11 

F 

8 

9 

3 

15 

31 

Biihudanya 

Ig 

ED 

CB 

9 

1730 

4 

14 

32 

Framat'hi 

13 
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12 

2 

'■ 


5 A’pril 
25 Mar 

27 

30 

al¬ 

1768945 38' 32 30 

17'6g942' 

9 

‘ 1 

2 

13 

3 

4 


Monday 

—16 

30 

so 

1769310 54 3 46 

1769296 

1800 

‘ 2 

2 

13 

4 

5 

A 

Friday 

13 Mar- 

. 6 

31 

30 

1769676 9 35 G 

1769650 

1 

3 

1 

12 

5, 

C 


Thursday 

Tuesday 

1 April 

23 

30' 

30 

1770041 25 6 15 

1770034 

2 

4 


12 

0 

7 

A 

"22 Mar' 

13 

30 

31 

1770406 40 37, 30 

1770389 

3 

5 

2 

13 

7 

» 8 


Saturday 

Friday 

U Mar 

— 2 

• 30 

30 

1770771 56 8 45 

1770743" 

' 41 

’ 0 

. 2 

13 

8 

- 9 


29 Mar 

_21 

' 31 

' 30 

1771137 11 40 0 

1771127 

5 

7 

1 

12 

9 

1850 

■■•A 

Tuesday 

18 Ma r 

9 

30 

80 

1771502 27 11 15 

1771481 

i 6 

8 

1 

12 

1750 

1 


Monday 

” 0 April’ 

28 V 

30 

31 

1771867 42 42 30' 

1771865 


9 

5 

13 


:Sl 




















































































































SecGiid Chiro7iolo^zcal Table^ con{kiw«d. 


1751.4852 


3 

c4 

5 


9 48Cb 


1(760 

1 

3 

. 4 

h 
C 


7 

8 
9 

1770 

1 

2 

3 

4 


b 

6 

7 

8 
9 

1780 

1 

2 


1 

2 

3 

4 

5 

6 

7 

8 
9 

4870 
1 
2 

3 

4 

5 


6 

7 

8 
9 

4880 

1 

2 

' 3 


3j 

4] 

6^ 

Oi 


94890 
1790} 1 

”** ‘ 2 


i-fiool 


3 

4 

5 

6 

7 

8 
9 

49()0 
1 


A 

A 


A 

A 

A 


Saturday 

Widnes 

Tuesday 

Saturday 

Thui^dny 

Tuesday 

Sunday 

Saturday 


Wednes 

Sunday 

Saturday 

Thursday 

Monday 

Sunday 

4'hursda^ 

Tuesday 

Monday 
Fridhy 
Thursday 
Mon (fey 
Saturday 
Friday 
, Tuesday 
Saturday 

Friday 

Wedrus 

Monday 

Saturday 

Wednes 

Tuesday 

SiLturday 

Thursday 


Wednes 

Sunday 

Thursday 

Wednes 

Monday 

Sunday 

Thursday 

Monday 


27 Mar 
15. Mar 
3 April 
23 Mar 
13 Mar 
30 M^r 
20 Mar 
8 April 


28 Mar 
16 Mar 
4 April 
23 Mar 
14-Mar 
I April 
21 Mar 
11 Mar 


30 Mar 

18 .Mar 

6 April 
.^6 -.Mar 

16 Mar 

3 April 

23 Mar 
12 Mar. 

3T1Vlar~“ 
20 Mar 

7 April 

28 Mar 

17 Mar 

4 April 

24 Mar. 

14 Alar 

2 April 
01 Mar 
10 Mar 

29 Mar 

19 Mar 
6 April 

26 Mar 

15 Mar 


Sunday 

Friday 

Tucstiay 

Monday 

Friday 

Thursday 

^lueselay- 

Saturday 

Friday 

Tuesday 


3 April 
23 Mar 
12 Mar 
31 Mar 
20 Mar 
7 April 
28 Mar 
17 Mar 
5 April 
23 Mar 


^19 
.. 8 
2a 
16 
^ 5 
.-24 
12 
- 2 


VIIX 





-21 

9 

28 
-17 
- 1 
23. 

14 
^ 3 

-22 

i\ 

29 
-.19 
- 8 
'26 

15 
3 


^olar Ahargana, 
or Yugadia^ 
to l>e counted from 
Friday. 


-24 

12 

1 

-20 
-10 
28 
17 
- 6 


-23 

14 
3 

-22 
10 
29 
-19 
~ 8 
26 

15 



IX. 


81 

30 

30 

30 

31 
30 
30. 
SO. 


31 

30 

30 

30 

31. 

SO. 

30 

so 


31 

30. 

30 

31 
31 
SO 
30 

31. 


31 

30 

30 

31 
30 
30 

30 

31 
30 
30 


jx. ■ ■ 

LunUsolar 
Ahargaua 
to be 
counted 
from 

Thursday. 


WAYS, G. V. P* 

1772232 58 13*45 
1772608 IS. 45 0 

1772963 29 16<13 
1773328 44 47 SO 
1773694 0 18 46 
1774059 15 50 0 

1774424 31,21 15 
1774789 46 52 SO 


XI. 




u — 


DAYS. 

1772220 

1772574 

1772958 

1773312 

1.773667 

1774050 

1774405 

1774789 


30 1775155 

30 1775520 
1775885 
1776250 
1776616 
1776<iSl 
1777346 
1777711 


SO 

3a 

Sh 

30 

30 

30 

81 

3a 


30 
SO 

31 
30 
30 

30 

31 
30 r 


30 

31 

30 
30, 

31 
31 
30 


2 23 454775143 
17 55 0 1775497 


33 26 15 
48 57.30 
4 28 45 
20 0 0 
35 31> 16 


177588.1 

1776236 

1776590 

1776974 

1777328 


51 2 30.1777683 


1778077 

1778442 

1778807 

1779172 

1779538 

177.9903 

1780268 

1780633 


6 33 
22 5 

37.36 
53 7 
8 38 
24 10 
39.41 
6.5 12 


45'1778067 
0;i77S421 
13 1778805 
30; 1779159 
45 1779514 


1780999 

1781364 

1781729 

1782094 

1782460 

1782825 

1783190 

1783555 


10 43 
26 15, 
41.46 
57 17 
12 48 
28 20 
43 51 
59 22 


45 

0 

15 

30 

45 

0 

as 

30 


1779898 

1780252 

1780006 


30. 

31. 
31 
30 
SO 
31. 
30 
SO 

30 

31 


1783921 14 63 45 
1784286 30 25 0 
1784651 45 56 15 
1785017 1.27 30 
1785382 16 58 45 
1785747 32 30 0 
1786112 48 1 13 
1786478 3 32 -30 


1786843 
1787208 
1787673 
1787939 
1788304 
1788669 
1789034 
1789400 
1789765 
17901SO 


19 3 45 

S 4 as 0 

50 16 15 

5.37 ao 

21 8 45 

36 40 0 
52 11 15 
Z 42 SO 
23 13 45 
38:45 0 


1780990 

1781345 

1781728 

1782083 

1782437 

1782821 

1783173 

1783530 


1808 
0 

1810 
1 
2 

3 

4 

5 


6 

7 

8 
9 

1820 

1 


xrr. 


N (U 
9 

ta. 


a 

''3 6® 


July 
1160 13 

1' 12 
2 
3 


12 

13 

13 

12 

12 

13 


8 

9 

1170 

1 

2 

3 

4 

5 


4 

5 

6 

* 7 

8 

9 

1830 

1 


1783914 

1784268^ 

1784622 

1785006 

1785361 

1786743 

1786099 

1786453 


1780837 
1787192 
1787546 
1787930 
1788284 
1788668 
1789023 
1789377 
1789701 
1790115 


1840 

3 
2 
S 

4 

5 

6 
7 


6 

7 

8 

9 

1180 
1 
2 
3 


4 

5 

6 

7 

8 
9 

1190 

1 


13 

la 

12 

13 
33 
12 
13 
13 


13 

12^ 

13 

13 

13 

12 

13 

13 


13 

12 

13 

13 

13 

12 

13 

13 


8 

9 

1850 

1 

2 

3 

4 

5 

6 
7 


1200 

1 

2 

3 

4 

5 

6 

7 

8 
9 


13 

12 

13 

13 

13 

12 

13 

13 


13 

13 

13 

13 

IS 

IS 

13 

13 

13 

14 



































































































































^con^ChronoUigical Tahle^ conrtnued: 




n, f 

Hi 

IV. 

V. 


VU. 

Via 

IX. 

X, 

XI. 

1 XU. 

Sa 

' 12 
u 

JO . 

TS bil 1 
^ O f 

S’! 1 

cfi -S 
«. 

o . 

c 

S: « 

S 4) 

2 « 
i-s 
a 

LaH feria 
in the 
Luni>solar 
year. 

0 

Pate of the 
hist mean 
qnnjunctioD 
in do. 

Yc 

o 

« 0 

2 2 

fi 

O (m 

^ s 

ci?-2 

a 

Is 

-5 

rs 
► c 

b 

S«1ar Ab.-ir^ana, 
or 

to be comited from 
Friday. *, 

Luni*so1nr 
A har^ana 
to be 
counted^ 
ftoin 

Thursday. 

2 rf 

° 1 
£ a 1 
Z .y 
>»> 

3 , 

Uiv. 

Ill 

I fc- * 

1 

sT 

«co. 

3 

tM 

1831 

4932 

A 

Sunday 

15 Mar 

vSyd. 

5 

SO 

30 

DA vs. O. V. P. 

1790495 54 16 16 

DATS. 

1790470 

\858 

1210 

J uly 
■114 

2 

3 


Friday 

2 April 

^23 

31 

30 

1790861 9 47 30 

1790853 

9 

1 

14 

8 

4 

. A . 

VVedncs 

23 Mar . 

12 

30 

30 

1791226 25 18 45 

1791208 

1860' 

2 

14 •* 

4 

5 


Sunday 

11 Miir- 

1 

30 

31 

1791591 40 60 0 

1791562 

• 1 

3 

14 

5 

6 


Saturday" 

30 Mar 


30 

so 

1791956 56 21 16 

1791916 

o 

4 

14 

6 

7 

A 

Wednc'S' 

19 Mar 

9 

31 

1 30 

1792322 11 52 «0 

1792200 

3 

5 

14’ 

, 7 

8 


Tuesday 

7 April 

27 

.30 

30 

1792687 27 23 45 

1792684 

4 

a 6 

14 

S 

9 


Sunday 

27 Mar 

17 

30 

31 

1793052 42 65 0 

1793089 

5 

7 

H 

9 

4910 

A- 

Thursday 

16 Mar 

6 

30 

30 

179341T 58 26 15 

1793393 

. 6 

8 

11 

1810 



Wednes 

4 Afpi'il 

^25 

31 

30 

1793783 13 57 30 

1793777- 

7 


14 

1 

2 

A 

Sunday 

Friday 

24 Mar 

13 

30 

30 

1794148 2« 28 46 

1794131 

8 

mo 

14 

2 

S 


13 Mar 

3 

30 

31 

179461345 0 0 

1794486 

4) 

1 

il4 

3 

4 


rhursday 

1 A4:)ril 

-^22 

31 

30 

1794879- 0 31 15 

1794870 

1870 

' C) 

14-’' 

4 

5 

A 

Monday 

Sunday 

21 Mar 

-~11 

81 

SO 

1795244-16 2 30 

1796224 

1 

3 

14^ 

5 

6 


9 April 

29 

SO 

31 

1795609-31 33 45 

1795608 

o 

. *4 

M 

6 

7 


Thursday 

28 Mar 

18 

30 

31 

1795974 47 5 0 

1795962 

S 

£ 

14 

7 

8 

A 

Tuesday 

18 Mar 

^ 8 

31 

30 

1796340 2 36 16 

1796317 

' 4 

6 

I4i 

■ 8 

9 


Sunday 

5 April 

^26 

31 

30 

1796706 18 7 30 

1796700 

. 5 

7 

14 

9 

4920 

A 

Friday 

Tuesday 

26 Mar 

15 

30 

31 

1797070 33 38 46 

1797065 

C 

8 

16 

1820 

1 


14 Mar 

4 

30 

31 

f797435 40 10 0 

1.797409 

7 

9 

14 

1 

2 

(*) 

Monday 

2 April 

^23 

31 

30 

1797801 4 4f 15 

1797793^ 

8 

1230 


2 

3 

AC 

Saturday 

23 Mar 

-j.-lS 

31 

,30 

1798166 -20 12 30 

1798148 

9 

1 

I4t 

3 

4 


VVednes 

12 Mar 

1 

30 

31 

1798531 35 43 46 

1798502 

1880 

2 

15 

4 

5 


Tuesday 

30 Mar 

20 

30 

31 

1798896 61 15 C 

>798886 


3 

14 

5 

6 

A 

Saturday 

19 Mar I 

{ZTq 

31 

so 

1799262 6 46 IS 

1799240 

2 

4' 

14 

^ 6 

7 


Friday 

Tuesday 

7 April 

27 


so 

1799627 22 17 30 

1799624 

3 

5 

14 

7 

8 


27 Mar 

16. 

30 

31 

1799992 37 48 45 

1799978 

4 

C 

15 

8 

9 

A 

Sunday 

16 Mar 

6 

30 

SO 

1800357 53 20 0 

1800333 

5 

7 

14 

9 

1930 


Saturday 

4 April 

-^25 

3r 

SO 

1800723 8-61 15 

1800717 

6 

8 

14* 

1830 

1 

A 

Wednes 

24 Map 

13 

30 

30 

1801088 24-22 30 

1801071 

7 

9 

.T4 

1 

2 


Sunday 

13 Mar 

. 2 

30 

31 

1801453 39 53 45 

1801425 

8 

1240 

15 

2 

3 


Saturday 

31 Mar 

21 

30 

30 

1801818 55 25 0 

1801809 

9 

1 

14 

S 

4 

A 

Thursday 

21 Mar 

~~11 

31 

30 

1802184 10 56 15 

1802164 

1890 

2 

14 

4 

5 


Wednes 

9 April 

29 

30 

30 

1802549 26 27 30 

1802548 

1 

3 

14 

5 

' 6 


Sunday 

Thursday 

29 Mar 

. is 

SO 

31 

1802914 41 58 45 

1802902 

2 

4 

15 

0 

7 

A 

17 Mar 

7 

30 

so 

1803279 57 30 0 

1803256 

3 

5 

14 

7 

8 


Wednes 

5 ApriT 

—26 

31’ 

30 

1803645 13 1 IS 

180364® 

4 

6 

14 

3 

9 

A 

Monday 

26 Mar 

15 

30 

30 

1804010 28 32 30 

1803996 

5 

7 

14" 

9 

4940 


Frida^ 

15 Mar 

4 

30 

31 

1804375 44 3 45 

1804349 

6 

8 

15„ 

1840 

1 1 


Thursday 

2 April 

—23 

SO 

30 

1804740 59 35 0 

1804738 

7 

9 

14 

1 

2 

A 

M^iday 

22 Mar 

—12 

31 

30 

1805106 15 6 15 

IfKJSOSr 

8 

1250 

TT 

2 

: 3 


Saturday 

12 Mar 

1 

SO 

31 

18Q5471 30 37 SO 

1805442 

9 

1 

14 

S 

4 


Thursday 

SO‘Mar 

T9 

30 

31 

1305830 46 8 45 

-1806825 

1900 

2 

15 

4 

r 5 

A 

Tuesday 

19 Mar 

-X, 9 

31 

30 

1806202 1 40 OjlSOOlSO 

i806567"l7 11 15ll806604 

1 

3 

14 

4 

^ 0 


Monday 

7 April 

—23 

31 

30 

2 

4 

14 

C 

1 7 


Friday • 

27 Mar 

16 

-SO 

31 

1806932 32 42 30jl80691S 

§ 

5 

14 

7 

8 

A- 

Tue^ay 

16 Mar 

5 

30 

31 

1807297 48 13 45 

Cl807272 

4 

C 

15 

8 

; 9 


Monday 

3 April 

—24 

31 

30 

1807663 3 45 0(l80765« 


7 

14 

^ 9 

1 4950 


Saturday 

'24-Mar 

-.14 

31 

30 

1808028 19 16 ISllSOSOll 

6 

8 

14 

,, 1850 

1 1 

A 

Wednes 

IlS Alar 

, 

SO 

31 > 

1808393 34 47 30ll808365 

7 

. ^ 

\i 9 
_ 

15^ 


(*) The month which is expunged ii Agjraha^an oc Margn^ii^as. 
Am of. tb< eoduiu^. 


Xliuse whkh ure repeated arc auA Qiaiira. 




































































































































Ohramlb^ikd T<M^^ cotitiittK^ 






m. 


V.-. 

VI. 

;VH. 

Vllf 

IXV 

X . 

xr. 

All, 

■ Q 

M 

IlS 4>- 

'C 

s, • 

•ts' tr. 
y a 

■tl 

.§'5 

>'3 

c 

a 

v< b 

■■t S 

a!*' 

r 

liaist feria 
iH th^ 

' Ltini-Solar 
• ;^ear. 

Date- df t^lid 
lasf meurii 
cOnjuactiou 
2U da. 

M 

■«r 

as 

f 2 S- 

’ » .'S ' 

. '**■' Z' 

' s 

00 'S 

1 A 

, ft* u' 

‘ n* V4 

['■ »* c 
;6 

*' Solar AHhrj^ank, 

* pr Yugjui iaV; 

; to be doll tired from 
rridfly. 

Ahitr^infa 
to be 
counted 
from 

TIumday. 

■ 4.1“ 
'1 

0 

i'§ 

S,. 

'<0 S 

41 .S 

.'ll 

«r 

IBdl 

4052 

—^ 

c 

TuWday 

1 Anril 

«yd. 

- 21 

30 

31 

Itxrt, 0. T. F, 
1808758 50 45 

DAYS. 

1808749 


tp2dO 

Jiiiy- 
' 15 

2 

3 

A 

Saturday 

20 Mar 

—10 

31 

30 

1809121 5 50 0 

1809163 


1 

14 

3 

4 


F ridjiy 

8 April 

28 

30 

30 

1809489 S^l 5l 16 

18094B7 

1910 

2 

14 

4 

A 

r 

‘\V<idn€« 

29 Mar^ 

18 

30 

SI 

1809864 36 ^2 30 

1809842 

1 

3 

15 

S 

6 

A 

Sunday 

18 Mar 

7 

30 

30 

,1810219 52 23 45 

1810196 

2 

4 

15 

6 

7 


iSaturday 

; 5 April 


31 

30 

il810685 7 55 O 

1810680 

3 

5 

14 

T 

8 

A 

iWednes 

25 Mar 

14 

. 30 

30 

181095() 23 56 15 

I8109’S4 

4 

6 

44 


0 


Monday 

15 Mar 

• 4 

To 

TT 

1811315 38 67 30 

1811289 

6 

7 

15 

9 

4960 

. ' 

Sunday 

, 3 April 

^23 

30 

sb 

,181ld80 54 28'46 

1811673 

‘ 0 

8 

15 

1850 


A 

Thursday 

2a Mar 

—It' 

31 

TO 

lgl204tf 16 o' 0 

l'Sl2b27' 

7 

S) 

. 14 

j 



xyednOs- 

■10 At)ril' 

30 

30 

30 

1812iu 25 31 16 

1812411' 

8 

lt70 

14 

. 2 

<3 


Kbnday 

30 Mar 

19 

30 

31 

IB 12776 4l 2: 30 

1912765 

0 

1 

15 

S 

4 

A 

Fridaf 

20 Alar 

— 9 

30 

30 

,1813141 56 33- 45 

1813120 

19tO 

o 

15 

4 

5 


VVedtW 

6 A-pi^il 

—57 

31 

30 

1813507 12 5 0 

1813603 

1 

8 

14 

h 

6 


MoHdaV 

27 Mat 

S 10 

30 

TO 

1813872 27 30 16 

1813868 

2 

4 

14 

6 

7 

i ^ 

Frida/ 

IS Mat 

5 

30 

31 

1814237 43. T 30 

1814212 

3 

ji"--* ■ ■ 

5 

IT, 

r 

8 


Thub'day 

4 April 

l-:24 

30 

30 

1814602 58 SB 46 

'18i‘459'6 

4 

G 

15 

8 

9 

A 

xVldridky, 
Sfltiirddy 

^3'Mar 

-:;:13 

31 

30 

1814968 14 10' 0 

1814950 

6 

7 

14' 

9 

4970 


33 Mar 

r 2 

TO 

30 

1815333 29 41 15 

1815305 

^ 6 


14 

1870 

1 


^Friday 

.;1 April 

ti 

30 

31 

1815698 45 1% 30 

i8l55'89 

7 

9 

15 

1 

. 2 

A 

truusday 

^1 Mar 

10 

31 

SO 

1816664' 0 43 45 

1816048 


00 

15 

2 

3 


^Monday 

8 April 

^29 

31 

To 

1816429 16 15 0 

1816427 

9 

1 

14 

3 

4 

] 

Frhltiy 

'28 Mar 

r 17 

30 

31 

1816764 31 46 15 

1816781 

1930 

o 

11 

4 


. A 

J\Vd#nes 

^18 Mar 

), 7 

TO 

31 

1S171S9 47' 17 SO 

1817f36 

1 

3 



6 


Tuc^sday 

i 6 April 

W26 

31 

30 

1817525 i48 45 

■1817520 

2 

■' 4 


6 

7 

A 

Saturday 

^Vddnds' 

25 Mar 

U-15 

31 ‘ 

3p 

1817896 18 20 0 

1S17874 

3 

5 

14 

7 

8 


14 Mar 

3 

30 

31 

1818255 33 51 16 

4818228 

1 4 

6 

15 

8 

9 


Tiwfsday 

: 2 April 

, 22 

30 

SI 

1818620 49 22 30 

1818612 

5 

7 

15 

9 

4980 

A 

Konday 

Kfoturday 

23 Mar 

>^12 

31 

SO 

1818986 4 63 45 

:1818967 

e 

8 

15 

mo 

1 


tlO April 

SO 

30 

30 

1819351- 20 25 O 

1819351 

7 

9 

14 

j 

2 


W^tiosr 

SO Mar 

^ 19' 

TO 

31 

1819716 35 56 16, 

1’819705 

8 

lt90 

15 

t 

S 


Sunday 

T9 Mar 

— B 

30 

TO, 

1820081 51 27 30 

1820059 

9 

1 

15 

3 

4 


Saturday 

Thursday 

’*7 April 

w2'7 

31 

30 

1820447 6 SB 46 

■TB20443 

1940 

2 

15 

4 

5 

A 

27 Mar 

16 

30 

1 30 

i 82081» 22 80 0 

1820798 

1 

3 

14 

5 

6 


Monday 

16 Mar 


30 

•31 

1B2V177 38 1 15 

1821152 

2 

4 

15 

6 

7 


Sunday 

4 April 


’ 30 

, 30 

1821642 53 22 30 

|1821536 

3 

b 

15 

7 

8 

■, ^ 

Thursday 

24 Mar 

IT 

. 31 

30’ 

1821908 9 3 45 

1821890 

4 

6 

15 

8 

9 


Tuesday 

13 Mar 


' 30' 

30 

1822273 24 35 0 

19^245 

6 

7 

14 

9 4990 


Siinday 

31 Mar 

20 

JTO 

31 

[1822638 40 16 15 

1822528 

6 

S 

15 

4890 

.1 

A 

Friday 

Mar 

?-^10 

30 

30 

1823003 56 37 30' 

1822983 

7 

<• 

1^.. 

1 

2 


Thurstlay 

9 A pill 

^29 

. 31 

30 

1823S09 11 8 45 

1823367 

8 

1300 

15 

2 

3 


Monday 

28 Miir 

17 

' 30 

30 

1823734 26 40 0 

1823721 

9 

1 

14' 

3 

4 

. A- 

Saturday 

17 Meit 

6 

30 

31 

1824099 42 11 15 

1821075 

1930 

2i 

15 

4 

5 


Thursday 

5 April 

— 

30 

30 

1824464 57 42 SO 

4324459 

1 

3 

15 

5 

6 

A- 

Tuesday 

26 Mar 

—15 

' 31 

30 

1824830- 13 13 45 

1824814 


4 

15 

6 

#7 


Safurday 

Fridsty 

I'4 Mar 

3} 

30 

1 SO 

1826195 28 45 • 0 

1825168 

' ' 3' 

5 

14 

7 

8 


' 2 April 

22 

30 

31 

1825560 44 16 16 

4826552 

4 

G 

l5 

8 


A 

Tuesday 

22 Mar 

—11 

30 

30 

1825925 59 37 30 

1825906 

3 

7 

15 

uisooo 


M'oriday 

10 April 

—30 

f 31 

To- 

1826291 15 18 45 

1826290 

C- 

i 8 

15 

1900 

L 1 


Sa turd'r^y 

31 Mar 

19 

30 

31 

1826656 30 50 Q 

1826615 

7i 

9 

.. 15’' 
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xxxtn 


Sl 


^ ■ r Nom 

On the Xlllh Column of the Second Chronological Tahfs* 

y 1C the account which I hare giTon of the Second Chronological*Table, at page x of the 

Introduction, I was under the necessity of postponing w hat I had to say on the Carnatic Fuzelce^. 

or ReTcnue year, for want of sufficient information on the subject The causrte of tny hesitation 

arose principally from observing a difference of three years between the Bengal and Carnatic 

^ » 
modebf reckoning in Revenue affairs, which (considering that the Fuzelee iEra was introduced 

in both countries by the Mahommedan government)appeared to me to originate rather w Hh som<? ^ 

error in the sources of my information, than from a deliberate intention on the part of those who 

originally instituted it in the Mogul Empire. 

After some research into the subject, I regret, however, to state that- the results Went only to 
'establish the fact, without explaining the occasion of the difference.. The reade|| must therefore 
remain satisfied with the following, imperfect account of the R<?venue periods observed in thii^ 
part of India;. * 

The Carnatic Fuzelce year is a Solar one, and its construction is csractly the same a« that df 
the Taraul Saura Mana^ being of 3^55“ 15*^ 31’’ 15^, with this only d1 ffcfrence, that instead of* 
begirihing with the 1st of the Solar rqonth Chaitram (B. Vaisacha) it Was ordained by the 
Mahommedan government, to commence on the 1st, of Audi (B. Sravana), and as it only applicit 
to Revenue affairs, the Civil year alone is considered in accounts. 

Thus the Fnzelee year which begins on the 1st Audi of the 4927th of the Guii yug (i748th Saca) 
answering to the 1235th of that iErOy, wlieu referred to the European hwolehdar^ is found to 
commence on the 14th July 1825,- 

But we have seeu at page ix of the Introduction that the Bengal corresponding Reven’oe yea^ 

' was the 1232d, and tliat it began mih the Moon^s l^Vanc in the month o( AtiniJ C*)* 

Hence the difference between the two accounts, amounts to two years, eleven months.and some 
days; which difference may possibly proceed from some unknown cause, similar to that which 
occaslifned the discrepancy between the manner of counting the years of Jupiter (Vrihasp&a 
Chacra) in Bengal, and in the Peninsula. 

' (*) H<*w the Bengal Fiizdee, year, being a Solar one, enu be ni4de to begin, in succession, with any oftho 
boon’s change taken at pleasure in twelve consecutive Liinar Synodical ihodths, was Hot {Explained to me. If 
tISicre was any mistake in the stateni^nt referred to, it cao only be rectified in Bengal; 




0 • 




x'kxif 

But an innoration has occurred in the Carnatic, which (speaking as a Chronologer) I feel 
bound to predict, will create more confusion in the accounts of remote times, than the difference 
Already adverted td. The Government 6f Fort St' George, taking probably the average Epoch of 
the beginning of the Mahommedau Fuzeleo year (the same as thgt of the Tamul month Audi) for 
n ^i-eftt nnmher of years and finding it to correspond with the 12th July, has directed its servants 
(with a view to greater regularity in revenue accounts) to fix in future the commencement of the 
Fozelee year, on the above European date; so that agreeably to this arrangement, the Revenue 

is precisely equal to the European Civil year. 

However, on casting a glance over the Xllth column under consideration, it will he immei 
diately perceived that from A< D. 1600 to 1900 there is a difference of no less than Jive days, 
between the true and assumed beginning of the Fuzelee year, which will go on increasing at the ratfe 
«f about two days in 120 Gregorian years, without there existing any periodical cause tliat might 
‘ nstmre hereafter the supposed coincidence. A new iEra, Which can he neither Indian, Mahom. 
f«eda«, nor 6’A;‘/s<fo«, will, therefore, be insensibly introduced, to perplex future Chronologers, 
who (excepting perhaps those who may chance to reside then under the Presidency of Fort Sti.. 
George) will be unable to trace the institution to itn true origin. 

I am well informed that the inhabitants of those parts of India, although they do not object 
<0 the change Ordered by Government when transacting with the Collectors, yet among them, 
•elves continue to abide by their old Fuzelee Kalcndar; I conclude therefore, that when a 
change was found decidedly advisable, it would have been preferable to have adopted at once the 
'Istof January, instead of the 13th of July of the European year, because it would have prevented 
ambiguity; for call the present official .Revenue year By any name that you please, it can never 
be any thing else:, but an Eitropcan accomt of time, disguised under a foreign name. ^ 

On the manner in which the Fazelce yetirs are registered in the Xllth column, I have only to 
repeat what I hare said on the other accounts of time exhibited in these Tables; that is to say, 
that the numeral of the year, registered on a line with any Christian year inserted in the 1st column 
on the left, indicates that which expires on the day and month inserted iti the second division of 
the Xllth column ; Observing that from A. D. 1600 to 1750 the beginning of the Fuzelee years 
is given both in Old and iVUw Styles; and from 1750 to 1900 in New Style only. 

Thus the Revenue year which ends on the 1st July O. Si, and 12th July N. S. of the Christian 
year 1701, is the 1110th, and from that date to the end of the European year it is the 11 llih. 

And that which ends on the 14th July N* S. of the Christiain yeair 1825 iS the 1^34th, afhd 
that which begins on the said date is the 1235tha 

N. Bv^As the Fazelee year is neyer used but for revenue purposes, the Natires only mind Us 
beginning, but never we for its subdivisions into months, days^ &c. ^ 
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III. 


KgBRONOLOGICAL TABLE eMbitfng the ^ears of ike Hejira from Anno A to 13^, concurred n,Hh the »««>•< /««» P- 1000, 

l^'o^hich €vtr^ Mij^omm^dan j/©ar begins according to the European Kaiendars of the Julian and Gregorian 6t^(es, 

ilEJIRA, according to Vulgar aecount - 3 I6tli July A. D, 622, 

‘ ftccqrding p most Arabia:^ Astronombrs i§th July do. 



1 Anno Hejir® 1 to 81. 


yilth CENTURY. 


Anno Cali yugam S72S to 380.1 •' 
Fi^ Anno 544 to 622 Saca, 


undoy 1. Etwaif. 

•€ - . 

Monday 2, Peer. 

Tqe?day 3. Mungul. 

WedD.4Xhar Shumboi. 1 

iiio 


Begin¬ 
ning A. 

Anno 

" 

Begin¬ 
ning A. 

Anno 


Begin¬ 
ning A. 

Ann'o 

A.D. 

Begin¬ 
ning A. 

irae 

A. D. 

HejirfiB 

Ilejirae 

A. D. 

Hejirae 

Hejirae 

A. D. 

Hejirai 

Hejirae 

Hejirae 1 

3 

624 

24june] 

5 B 

626 

2Jane 

2 B 

623 

5 July 

7B 

628 

Ij May 

a 

632 

29 Marj 

8 

629 

1 May 

id.B 

631 

9 Apr 

15 

636 ’ 

14 Feb 

16 B 

637 1 

2 Feb 


634 

7 Mar 

1S.B 

6S9 

12 Jan 

2S 

643 

19 No? 

i9.1 

io.5 

H 

2 Jan [ 
21 Djec 

21 B 

641 

10 gee 

26 B 

646 

17 Oct 


651 

24 Ang; 

24 B 

644 

7 N^iyi 

29 B 

649 

14 Sep 

84 

654 

22 July 

39 

659 

29 May 

27 

647 

7 Octl 

37 B 

657 

19June 

42 

662 

26 Apr 

47 

667 

3 Mar 

32 B 

/ 692 

12 Augl 

45 

665 

24 Mar 

50 

670 

29 Jan 

55 

674 

6 DS^ c 

40 B 

660 

17 Mayj 

52.5 

53.2 

H 

3 Jan 
27 Dec 

58 

677 

3 Nov 

63 

682 

10 Sep 

148 B 

668 

20 Feb 

61 

680 

1 Oct 

' 66 

685 

8 Aug 

71 

690 

15 June 

156 B 

675 

25 Nov 

69 

688 

6 July 


693 

13^ay 

76 B 

695 

2]»Apr 

164 

683 

30 Aug 

77 

696 

10 Apr 




i 

698 

20 Mar| 

1 72 

691 

4 June 








• 

1 

80 

699 

9 Mar 









1 


Thur.S.Jummah Rhaut. 


Anno 


4 

12 

19.1 

20.5 


23 


36 

44 

52.5 

53.^ 

» - ■ 

60 


A. D. 


Begin¬ 
ning A. 
ilejirae 


625 

633 


^640| 

648 


ISJune 
18 Mar 
2 Jan 
21 Dec 


25 Sep 


656 

664 


679 


65 B 
68 
73 B 
SI B 


30 June 

4 Apr 

5 Jan 
27 Dec 


13 Oct 


684 
6S7 
692 
700 l2dfeb 


Friday 6. Juramab. 

Satur. 7. Avul Haftah. 

Anno 


Begin¬ 
ning A. 

0 

Anno 


Begin¬ 
ning A, 

Hejirae 

A. p. 

Hejiratj 

Hejirae 

A. D. 

Hejirae 

1 

622 

16 July 

6 

627 

23 May 

9 

630 

20 Apr 

14 

635 

25 Feb 

17 

638 

,23 Jaa 

22 '' 

642 

30 Nov 

25 

645 

28 Oct 

* 

30 

--^ 

• I- « 

650 

- 

4 Sep 

33 

653 

2 Aug 

35 B 

655 

11 July 

41 

661 

7 May 

38 

658 

9 June 

46 B. 

666 

13 Mar 

43 B 

m 

15 Apr 

49 

6^ 

9 Feb 

61 B 

671 

18 Jan 

r, 54 B 

673 

16 Dec 

59 B 

678 

23 Oct 

r 57 

676 

14 N6v 

6711 

esd" 

28 July 

r 62 B 
1 1 70 B 

78 B 

^ 681 
689 
697 

20 Sep 
25June 
30 May 


694 

2May 


- below, that it is the last of the Cycle of 30 years. Jhe yew’s Cfdi yug 

— ^ ... 


and Saca are those about to eud. 

This Table is lh<? first jeferred to ip the Memoir oa the Lunar year of the MahommedtHis i^tke IVth of the Kaig Swikalita. 
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1 m Annfy'Hejira 82 to 184. 
m A. D. 701 to 800. 


Third Chronological Tftbie^ continue^. 

Vlllth CENTURY. 


From Anno Cali yugam 380^ to 3901, 


t 




s 

ufiday ] 


Monday 2, 

T«uesday 3. 

Wednesday 4. 

Thursday 5. 

Friday 6, 

Saturday 

hr 
t . 



Begin- 

Anno 

Heji^-a 


Begin- 



Begin- 



Bggin- 



Begin¬ 



Begin¬ 


iRe^in- 

nno 

jirae 

A. D. 

ning A. 
Hejira 

A. D. 

uing A. 
Hejira 

Anno 

Hejira 

A. D. 

ning A. 
Hejira 

Anno 

Hejira 

A. D. 

niiig A. 
Hejira 

j 

Anno 

Hejira 

A. D. 

ning A 
Hejira 

Anno 

Hejira 

A. D. 

ning A. 
Hejira 

Anno 

Hejira 

A. iT 

ning A. 
Hejira 

88 

706 

12 Dec 

85 

704 

14 Jan 

82 

701 

15 Feb 

84 B 

703 

24 Jan 

89 B 

707 

1 Dec 

86B.6 
87.4 j 


2 jan 
23 Dec 

83 

702 

4 Feb 

96 '■ 

714 

Sep 

93 

7n 

19 Oct 

^90 

708 

20 Nov 

86 Bd 
87.4 

|705^ 

710^ 

2 Ja^ 
23 Dec 

97 B 

715 1 

[ 5 Sep 

94 

712 

7 Oct 

91 

709 

9 Not 

94 

722 

21June 

101 

719 

24jHly 

95 13 

713 

26 Sep 

92 B 

29 Oct 

105 

723 

lOjune 

102 

; 720 

12 July 
16 Apr 

99 

717 

14 Aug 
19 May 

1 

12 1 

1 730 

26 Mar 

106 B 

724 

29 May 

98 

716 

25 Aug 

‘ lOQB 

71S 

3 Aug 

113 

731 

15 Maf 

110 

728 

107 

725 

'9B.3 

^737^ 

8 Jan 

109 

727 

28 Apr 

103 B 












■ — g- 



lOA 

29 Dec 

721 

1 July 

J08B 

725 

8 May 

121 

738 

18 Dec 

118 

736 

20 Jan 

115 

733 

21 Feb 

p5 B 

’742 

4 No\' 

! 114 B 

732 

3 Mar 

llFB 

729 

5 Apr 

116 B 

7S4 

10 Feb 

129 

746 

22 Sep 

126 

743 

25 Oct 

1^3 

740 

20 Noy 


745 

3 Oct 

j 117 

735 

31 Jan 

119B.3 

120.1 

|7375 

8 Jan 
29 Dec 

124 

741 

15 Nov 

127 

754 

27June 

134 

751 

30 July 

131 

748 

31 Augj 

1 

1 

750 

9 Aug 

V 

1 122 B 
i 

739 ' 

1 7 Dec 

127 B 

744 

13 Oct 

132 

749 

20 Aug 

145 

762 

2 Apr 

142 

759 

4 May 

136 E 

753 

7 July 

^ J, ■ 

il B, 

758 

14 May! 

i 

j ^ 

747 

755 

11 Sep 

135 

752 

18 July 

140 

757 

1 

25 May! 
1 

153.5 

154:2 

M 

4 Jan 
24 Dec 

* 

150 

767 

6 Feb 

139 

756 

— - -J 1^, r 

5 June 

:p B 

766 

I'C Fel) 

] 138 B 

16June 

143 

760 

22 Apr 

148 

765 

27 Feb 

155 B 

771 

13 Dec 

158 

774 

11 Nov 

»144 B 

761 

il Apr 
10 Mar 

M J3 

773 

21 Not 

1 146 B 
1 153.5 
154.2 

7G3. 

2 Mar 
4 Jan 
24 Dec 

1 

15^ 

768 

26 June 

156 

p 772 

2 Dec 

161 ^ 

777 

9 Oct 

163 B 

779 

17 Sep 

147 

764 


781 

26 Aug 

H 

159 

! 

775 

31 Oct 

164 

780 

6 Sep 

166 B 

782 

15 Aug 

171 B 

787 

22June 

152 E 

769 

14 Jan 

.is 

789 

31 May 

162 

778 

28 Sep 

167 1 

783 

5 Aug 

172 

788 

J 

1 Ijuiiej 

169 

785 

14 July 

179 B 

795 

27 Mar 

160 B 

776 

19 Oct 

; a 

Vi 

797 

5 Mar 

170 

786 

3 July 

175 

791 

10 May 

*180 

796 

16 Msr 

174 B 

790 

20May 




168 B 

784 

24 July 

V'S 



178 

794 

7 Apr 

183 

799 

12 Feb 




177 

793 

18 Apr 




176 B 

792 

28 Apr 

fV-i 












182 B 

798 

22 Feb 

• 



184 

soo 

1 Feb 


XXXVl 































































































































MINlSr/fK 




XXXI11 




















































































































































sno Hejirae to S91. 


Third Chronological Table^ coatinuedi; 

XA CENTURY. 


From Aimo Ca4i 4002 to 4l01. 

From Anao 823 to 922 Saca, 


hiJ- 

^ & 


inday 1 


Monday 2 

• 

Tuesday 3. j 

Wednesday. 4. 


Begin¬ 
ning A. 

Anno 

• 

Begin¬ 
ning A. 

Anno 

1 

Begin-, 
ning A. 

Anno 

A.P. 

^gin¬ 
ning A. 

A.J5. 

ijejiras 

Ilejirie 

A. D. 

Hejir^ 

Hejirm 

A, D. 

Hejira? 

Hejira? 

Hejira? 

902 

5 J^c 

295 

907 

12 Oct 

292 

904 

13 Nov 

289 

901 

16 Dec 

910 

9 Sept 

303 

915 

17 July 

**300 

912 

18 Aug 

294 B 

906 

22 pet 

918 

l4Jonp 

311 

, 923 

21 Apr 

301^ 

913 

7 Aug 

297 

909 

20 Sept 

926 

19 Mar 

316 B 

928 

25 Feb 

305 B 

i 917 

24Jaoe 

302 B 

914 

27 July 

|933| 

1 Jan 
22 Dec 

319 

931 

24 Jan 
• » 

308 

» 920 

23 May 

310 “B 

922 

iMay 

941 

20Sepf 

324 B 

935 

SO Not 

313 B 

925 

29 Mar 

318 B 

93Q 

3 Feb 

946 

2 Aog 

j 327 

938 

29 Oct 

321B.3 

322.1 

losti 

' 1 Jan 
22 Dec 

i 326 B 

937 

8 Not 

949 

1 July 

332 B 

943 

4 Sept 

329 B 

940 

6 Oct 

334 

945 

13-Aug 

954 

7 May 

35o B 

951 

9 June 

337 B 

948 

ll July 

342 

953 

18 May 

962 

9 Feb 

348 B 

959 

14 Mar 

345 

956 

15 Apr 

350 

961 

20 Feb 

969 

l4 Nov 

356 B 

966 

17 Dec 

353 

964 

19 Jan 

358 

968 

25 Nov 

977 

19 Aog 

364 

974 

21 Sept 

361 

971 

24 Oct 

1 

366 

976 

30 Aug 

985 

24 May 

372 

982 

26June 

36Q 

979 

29 July 

1 374 

984 

4 Jane 

993 

26 Feb 

S8Q 

990 

31 Mar 

• 

377 

987 

3 May 

382 

992 

9 Mar 

*1000 

1 Dec 

3B8.2 

389B.0 

^998^ 

3 Jan 
23 Dec 

385 

995 

5 Feb 

*390 

999 

13 Dec 


. Thursday 5. 

Friday 6. 

. - Saturday 7- 



Begin¬ 



Begin. 



^in. 

Anno 


ning-A. 

Anno 


ning A. 

Anno 


ning A, 

Jejine 

A. D. 

Hejirae 

Hejirae 

A. D. 

Hejirie 

Hejtiae 

A. D. 

Hejiras 

291 B 

903 

24 No? 

296 B 

908 

30 Sept 

293 

905 

^ Nov 

299 B 

911 

29 Aug 

804 

916 

5 July 

309 

9^1 

12 May 

307 B 

919 

3 June j 

312 

924 

.9 Apr 

317 

929 

14 Feb 

315 

927 

8 Mar 

320 

932 

13 Jan 

32K 

936 

19 No? 

323 

934 

11 Dec 

328 

939 

18 Oct 

333 * 

944 

24 Aug 

331 

942. 

15 Sept 

336 

947 

2SJuly 

341 

952. 

♦ '• » 

29 May. 

339 

950 

20June 

344 

©55 

27 Apr 

346 B 

957 

4 Apr 

347 

958 

25 Mar 

352 ' 

968 

30 Jan 

349 

960 

3 Mar 

354B.7 

t965f 

7 Jan 
28 Dec 

*360 

S70 

4 Nov 

354B.7 

355.5 

|965| 

7 Jan 
28 Dec 

odd»o 

1 3 C 




363 

1 973' 

2 Oct 

365 B 

975 

10 Sept 

357 

©67 

7 Dec 

371 

981 

7 July 

368 

978 

9 Aug 

362 B 

©72 

12 Oct 

376 B 

986 

ISMay 

373 B 

983 

15 June 

370 B 

©80 

17 July 

379 

989 

11 Apr 

881 B 

991 

j20May 

' 378 B 

988 

21 Apr 

384 B 

^ 994 

1 

15 Feb 

388.2 

389.B6 

|9g8| 

S Jan 
23 Dec 

386 B 

©96 

25 Jan 

387* 

997 

14 Jan 

1 



1. 

1 



, in.vxjnt 










































































































































irae 392 494. 

J to 1100. 


'Third Chronelogical Table^ continue^ 
3tlth CENTURY. ' 


1 


Monday 

2. 

Tuesday 

3. 

Anno 


IRiPgin- 



Begin¬ 



Begin¬ 


ning A. 

Anno 


ning A, 

Anno 


ning A. 

k'jirse 

A. D. 

Hejiras 

tlcjirae 

A. D. 

Hejirae 

Hejirce 

A. D. 

Hejirae 

899 

1008 

5 Sep 

396 

1005 

8 Oct 

393 

1002 

10 Not 

407 

415 

1016 

1024. 

lOJune 
15 Mar 

404 

4i2 

1013 

1021 

13 July 
17 Apr 

401 
406 B 

1010 

1015 

15 Aug 
21 June 

423 

1031 

19 Dec 

^420 

1029 

20 Jan 

409 

1018 

20 May 

4il 

1039 

23 Sep 

426 B 

1033 

26 Not 

414 B 

1023 

26 Mar 

43C B 

1044 

29 July 

438 

1036 

25 Oct 

417 

1026 

22 Feb 

439 

1047 

28June 

433 

1041 

31 Aug 

421.6 
4228.3 

O 

CO 

o 

9 Jan 
29 Dec 

444 B 

1052 

3 May 

441 B 

1049 

5 June 

430 B 

1038 

3 Oct 

447 

1055 

2 Apr 

448 B 

1067 

10 Mar 

438 B 

1046 

8 July 

45*2 B 

1060 

6 Feb 

457 B 

1064 

13 Dec 

446 B 

1054 

12 Apr 

450 »B 

1067 

11 Nov 

465 

1072 

,17 Sep 

454 

1062 

15 Jan 

46$ B 

1075 

16 Aug 

473 

• 

1080 

22JHne 

462 

1069 

20 Oct 

470 B 

1083 

21 May 

4Sl 

1088 

27 Mar 

470 

-1077 

.25 J uly 

434 

loai 

23 Feb 

488.5 

48'9.2 

|l095| 

11 Jan 
31 Dec 

478 

; 1085 

29 Apr 

492 

1093 

28 Not 




486 

' 1093 

■ 1 Feb 







494 

■ 1100 

6 Nov 


Wednesday 4. | 

Thursday 5. 

Anno 

Hejirae 

A. D. 

Begin¬ 
ning A. 
Hejirae 

Anno 

.Hejirae 

A.D. 

Begin¬ 
ning A. 
Hejirje 

395 B 

1004 

18 Oct 

392 B 

: 1001 

20 Nov 

398’ 

I.P07 

17 Sep 

400 B 

\Q09 

25 Aug 

403 B 

1012 

23 July 

408 B 

1017 

30 Alay 

411 B 

1020 

27 Apr 

416 B 

1025 

4 Mar 

419 B 

1028. 

3l Jan 

424 

1032 

7 Dec 

427 B 

1035 

5 iSov 

432 

ro4o 

11 Sep 

435 

1043 

10 Aug 

440 

J048 

16June 

443 

* 

^ 1,051 

l5May 

448 

' 1056 

21 Mar 

451 

1059 

17 Feb 

4550.7 

|l063^ 

4 Jan 

459 

1066 

22^^o? 

1 456.5 

464 

1071 

25 Decj 
29 Sep 

467 

1074 

27 Aug 

472 

1979 

4 July 

475 

1082 

1 June 

"^480 

1087 

8 Apr 

483 

^ 1090 

; 6 Alar 

485 B 

. 1092 

12 Feb 

491 

1097 

9 Dec 

488.5' 


11 Jan 



489.2 
493 B 

y i 

, 3099 

31 Dec 



From Anno 

923 to 1022 Saca. ^ 

Friday 6. 

Saturday 7. 

Anno 

HejiriB 

A. D. 

Begin¬ 
ning A. 
Hejira? 

Anno 

Hejirse 

A. p. 

Begin¬ 
ning A, 
Hejira 

397 B 
405 ; 
413 
421.6 
422B.3 

1006 

1014 

1022 

|‘1030| 

27 Sep 
2Jid.y 
6 Apr 
9 Jan 
29 Dec 

1394 
402 
410 

418 

1003 

1 0.1 1 
1019 

10273 

30 Oct 
. 4 Aug 
9May 

11 Feb 

429 

437 

1037 

1645 

14 Oct 
19 July 

426 i 
434 

1034 

l’042 

16 Nov 
21 Aug* 

445 

1053 

23 Apr 

442 

• 1050 

26 May 

453 

1061 

26 Jan 

450 

■ 1058 

2SFcb 




1 

1 


461 

466 B 

469 

1068 

1Q73 

1076 

31 Oct 

6 Sep 

5 A.ug 

455B.7| 
456.5 1 

45S ! 
463 B 
471 B 

|l063^ 

1065 

1070 

ip78 

4 

25 Dec 
iDec 

9 0ot 
14 July 

474 B 

1081 

11June 

479 B 

1086 

18 Apr 

477 

1084 

10 May 

487 B 

1094 

21 Jaa 

482 B 

1089 

16 Mar 



490. B 

1096 

19 Dec 







































































































































from Amo Ik^jlrae 495 to 597, 
!rom A. B. liOl to 1200. 


'Third Chronological 'Tahle^ continued, 
Xlltb CENTURY. 


, 1 - 
|Anix> 
H^jirae 


Sunday 1, 


: 500 

isos' 

/5ie 

:ss4 


-|5S2 



561 B 

::;|569 B 
577 B 

585 
j593 


A. D. 


1106 

1114 

1122 

1129 


1137 

1145 

1150 

1153 


1158 

1165 

1173 

1181 


1189 

1196 


1 . 

Monday 

2 . . 

Tuesday 

3. 

I 4Yednes‘day 4. | 

Begin¬ 
ning A. 

Anno 

A. D. 

Begin .5 
uing A. 

Anno 


Begin, 
ning A. 

Anno 


_— ^— 1 

^Bcgitft ! 
ning A,; 

Hejirce 

H<^iraj 

Hejirai 

HtJiriB 

A. D. 

Hejiras 

Hejirae 

A. D. 

Hejirae ; 

2 Sep 

497 

1103 

, 5 Oct 

502 

1108^ 

11 Aug 

496 B 

1102 

15 Oct 

7 June 

505 

1111 

18 July 

*510 

1116 

l 6 May 

499 

1105 

13 Sep 

12 Mar 

513 

1119 

■14 Apr 

515 B 

1121 

22 Mar 

504 B 

1110 

2 dJu 1 ^ 

15 Dee 

521 

1127 

17 Jan 

518 

1124 

19 Feb 

507 

1113 

i SJune 

19 Sep^ 

526 B 

1131 

2 3 Not 

522.6 

^523B.S 

I > 

|ll28^ 

6 Jail 
25 Dec[ 

512 B 

1118 

24 Apr 

24Jand 

529 

1134 

22 Oct 

531 B 

1136 

29 Sep 

520 B 

1126 

27 Jan 

30 Apr 

534 B, 

; 1139 

28 Aug 

539 B 

1144 

4 July 

528 B 

1133 

1 Nov 

39 Mar 

537 

1142 

27 July 

547 B 

1152 

8 Apr 

536 B 

1141 

6 Aug 

2 Feb 

. 542 B 

1147 

2j une 

665. 3 
556B.7 

|ll60| 

12 Jan 
31 Dec 

544 

1149 

11 Ma^ 

TNdr 

550 B 

1165 

7 Mar 

563 

1167 

17 Oct 

552 

1157 

,13 Feb 

12 Aug 

558 B 

1161 

10 Dec 

571 

1175 

22july 

56o" 

1164 

1 ■; 

18 Nov 

i7May 

566 B 

1170 

14 Sep 

579 

1183 

26 Apr 

5.68’ 

1172 

23 Aug 

-19 Feb 

574 

1178 

19june 

587 

1191 

agJuBf 

576 

1180 

,28 May 

24NoTjl 

582 

1186 

24 May 

595 

110^ 

SNov 

584 

1188 

2‘Mar 

• 

. 689. S 

|ll03| 

7 Jan 






1 

f 

-'V 

590.2 

27 Dec 




592 

1195 

6 Dec . 


From Ando Gali yiigam 4202 to 4B0h 
From Anno 1023 to 1122 Saca. 


Thor^ay 5, 


Anno 

Hejiraj 


501 B 
509 B 


A. D. 


Begin¬ 
ning A. 
Hejirae 


1107 

1115 


517 B 1123 ^ 


525 


533 

541 

549 

557 


565 

573 

581 
580 B 


580.5 
590.2 
594 B 

507 


1130 


1138 

1146 

1154 

1161 


1169 

1177 

1185 

1190 


1 


419. 

1197 

1200 


22 Aug 
27 May 
1 Mar 
4 Dec 


8 Sep 

13June 

18 Mar 
21 Ded 


25 Sep 

30june 

4 Apr 
8Eeb 

7 Jan 
27 Dec 
13 Not 

12Gct 


Friday 6, 


Anno 

Hejirae 


498 B 
506 B 

514 
5224 6 
523B.3 


530 

538 

546 

554 


562 


570 


575 B 
57^ 


583 B 
591 B 


A. D. 


W04 

1112 

1120 

|a2E^ 


23 .Sep 
28June 

2 Apr 
6 Jan 
26 Dec 


1135 

1143 

1151 

1159 


1166 

1174 

1170 

1182 


1187 

1194 


Begin, 
ning A. 
Hejirae 


11 Oct 

16 July 

20 Apr 
23 Jan 


28'0ct 

2 Aug 

SJune 
7 May 


Saturday 7. 


Anno 

iiejlrae 


495 

503 

511 

519 


5^7 

535 

^3 

551 


13 Mar 
16 Dec 


555.3 

556B.7 

559 

564 B 
567 


572 B 
580 B 
5SSB 
506 E 


A.l>. 


HQl 

1109 

1117 

1125 


26 Oct, 
31 July 
5 May 
7Febi 


1132 

.1140 

1148 

1156 


|ii6d| 

1163 

1168 

1171 


1176 

1184 

1192 

1199 


Begin¬ 
ning A, 
Hejiras 


12NW 

17 Au^ 

22 May 
25Feb 


l^Jani 
3l DeCj 

30 Not 

6 Oct 
4 Sep. 


14 Apr 
IB Jan 
23 Oct 



























































































































ejlrae 59S to §07. 
1201 to 1300. 


Third. Qironolo^ical Table^ coutinuecK 

XIH*b Ci^NtURY. 


From A.nnp Cat! pigam 4302 to 44dLi 
From Anno 1123 to 1222 Sack, 




Sunday 1 

• 

Monday 2. 

Tuesday 3. 

Wednesday 4. 

Thursday 5. 

Friday 6 

i. 

Saturday 7. 



Bee'iB- 



Begin- 



Begin- 



begin¬ 



Begin. 



Begin¬ 



Begin- ■ 

Vnno 


ning A. 

Anno 


ning A. 

Anno 


ning A. 

Anno 


ning A. 

Anno 


ning A. 

Anno 


ning A. 

Anno 


ding A. 

ojirae 

A. D. 

Hejirae 

Hejirae 

A P. 

Hpjirjp 

Hejirse 

A.D. 

Hejirae 

Hejirae 

A. D. 

Hejirae 

Hejirae 

A.P. 

Hejirae 

|Hejir» 

A. D. 

Ilejir® 

Hejirae 

A. D. 

Hejirae 

501 

1204 

29 Aug 

598 

1201 

1 Oct 

603 

1206 

8 Aug 

"^600 * 

1203 

10 Sep 

602 B 

1205 

18 Aug 

599 B 

1202 

20 Sep 

604 

1207 

28 July 

309 

1212. 

SJunc 

606 

1209, 

6 July 

611 

1214 

13 May 

605 B 

1208 

16 July 

610 B 

1213 

23 May 

607-B 

1210 

25June 

612 

1215 

2 May 

517 

1220 

8 Mar 

614 

1217 

10 Apr 

616' B 

1$19 

19 Mar 

608 

1211 

15 June 

■ 618 B 

1221 

25 Feb 

615 

1218 

36 Mar 

620 

1223 

* 4 Feb 

525 

IW 

12 Dec 

622 

12^ 

13 Jan 

619 

1222 

16 Feb 

613; B 

1:216 

20 Apr 

625 B 

1228 

so Nov 

. • 

623.6 

624B.3 

.|l226| 

2 Jah 
22 Dec 

628 

1230 

9 Nov 

^33 

1235 

16 Sep 

*630 

1232 

18 Oct 

^ 623.6 
G24B.3 

|l226| 

2 Jao 
22 bee 

621 B 

1^4 

24 Jan 

634 

1286 

4 Sep 

631 

1233 

7 Oct 

636 

‘1^8 

14' Aug 

541 

1243 

21 June 

635 B 

1237 

24 Aug 

62r 

1299 

20 Nov 

629 B 

1231 

29 Oct 

642 

1244 

Qjune 

639 

1241 

12 July 

644 

1246 

19 May 

546 B 

1248 

26 Apr 

638 

1240 

23 Jafy 

632 B 

1234 

2 6 Sep 

*637 B 

1239 

3 Aug 

i 650 

1252 

14 Mar 

647: 

’. 1249 

10 Apr 

652; 

1254 

31 Feb 

349 

1251 

26 Mar 

643 B 

1245 

29 May 

, 640 B 

1242 

iJuly 

645 

1247 

8 May 

658 

1259 

18 Dec 

655 

1257 

19 Jan 

¥ V c 

660 

1261 

26 Not 






















554 B 

1256 

30 Jan 

651 B 

1253 

3 Mar 

648 B 

1260 

5 Apr 

663 

1255 

10 Feb 

666 

1267 

22-Sep 

663 

1264 

24 Oct 

665 B 

1266 

2 Oct 

56 B. 3 
)57.1 

|l258^ 

8 Jan 
29 Dec 

669 B 

1260 

6 Dec 

656B.3 
657. 1 

|l258^ 

8 Jan 
29 bee 

66i 

1262 

15 Nov 

674 

. 1275 

27June 

671 

1272 

29 July 

668 

1269 

31 Aug^ 

862 B 

1263 

4 Noy 

667 B 

1268 

19 Sep 

664 

1265^; 

,13 Oct 

669 

1270 

20 Aug 

682 

1283 

1 Apr 

676 B 

1277 

4 June 

673 B 

' 1274 

7 July 

670 B 

1271 

9 Aug 

67# 

1276 

15june 

672 

127^ 

i8 Jul) 

677. 

1278 

25 May 

690. 5 

|l29l| 

4 Jan 

67,9 

1280 

3-May 

6S1.B 


ll'Apr 

691.2 

24 Dec 

j578 B 

1279 

14 

683 

• 1284 

20 Mar 

680 

1281 , 

22 Apr 

6S5 

1286 

27 Feb 

*695 B 

1295 

10 Nov 

1584 B 

1285 

9 Mai 

689 B 

1?90 

14 Jan 

686 B 

1287 

16 Feb 

*690.5 


4 Jan 
24 Dec 

688. 

1289 

25 Jan 

693 

1293 

2 Pec 

698 

129,3 

1 

9 Oct 

687. 

1288 

6 Feb 

697 B 

1297- 

19 Oct 




691.2 

b i 
















!094 

1294 

21 Not 

699 

1299 

28 Sep 

696 

1296 

30 Oct 






e 

692 B 

1292 

12 Dec 








• 








700 B 

1300 

16 Sep 






















































































































com Anr]o liejirae 701 to 803. 
. oni A. D. 1301 to UOO. 


Third Chronological Tahle^ continued, 
XlV^h CENTURY, 


From Anno Cali yugam 4402 to 4501, 
From Anno 1223"to 1322 Saca. 


Sunday 
■-1_ 

1. 


Monday 

2. 




• ’ 



Begin¬ 

Anno 


n^ng A. 

Anno 


ning A. 

Irjirae 

• 

A. D. 

Ifojira; 

Hejiraj 

A. p. 

HejiriB 

702 

1302 

26 Aug 

707 


1307 

S July 

;7lO 

1310 

31 May 

715 


1315 

7 Apr 

718 

1318 

5 Mar 

723. 

724. 

2 

6 

|l323^ 

10 jan 
30 Dec 

.726 

1325 

8 Dec 

731 


1330 

15 Oct 

V34 

1333 

12 Sept 

736 

B 

1335 

21 Aug 

,^■42 

1311 

17June 

739 


1338 

20 July 

‘|r50 

1349 

22 Alar 

744 

B 

1343 

25 May 

:755B 

1354 

26 Jan 

747 


1346 

1 

24 Apr 

•|)7B.3 

■:75S.l 

|i356| 

5 Jan 
25 Dec 

7H 

B 

J351 

iSfeb ' 

r03 B 

13(51 

31 Ocf 

760 

B 

1358 

3 Dec 

f7lBj 

1369 

5 Aug 

768 

B 

1366 

7 Sept 

ha Bj 

1377 

10 May 

776 

B 

1374 

l2Junej 

>87 B 

1385 

12 Feb 

784 


1382 

17 Alar 

"95 

1392 

17 Not 

' 792 


1339 

20 Dec 

J03 

1400 

22 Aug 

800 


1397* 

24 Sep 


Tuesday 3. 

Wednesday 4, 

Thursday 5. 

Friday 6. 

Saturday 7. 

Anno 


Begins 



Begin¬ 



Begin- 
oing A. 



Begin- 



Begin¬ 

A. p. 

ning A. 

Anno 


ning A* 

Anno 


Anno 


nkig A. 

Anno 


ning A. 

llejirjB 

Hejirae 

Hejira* 

A. D. 

Hejirse 

Ilejirae 

A. D. 

Ilejirae 

Hejirae 

A. D. 

Hejirae 

Hejirae 

A. D. 

Hejirae 

704 

1304 

4 Aug 

701 

1301 

6 Sept 

703 B 

1303 

15 Aug 

7p8 B 

1308 

21June 

705 

1305 

24July. 

712 

1312 

9 May 

706 B 

1306 

13 July 

711 B 

1311 

20 May 

716 B 

1316 

26 Mar 

713 

1313 

28 Apr 

^720 

1320 

12 Feb 

' 709 

1309 

llJune 

719 B 

1319 

22 Feb 

72S.2 

724.6 

732 

^1323^ 

10 Jan 
30 Dec 
4 Oct 

721 

1321 

31 Jan 

726 B 

1324 

18 Dec 

714 B 

3314 

17 Apr 

727 B 

1326 

27 Novj 

1331 

729 

1328 

5 Nor 

7S8 

1327 

17 Not 

. 717 

1317 

16 Alar 

735 

1334 

1 Sept 

740 

1339 

9 July 

^737 

1336 

10 Aug 

753 B 

1332 

22 Sept 

722 B 

1322 

20 Jan 

743 

1342 

6june 

748 

1351 

13 Apr 

746 

1344 

iSMay 

74J B 

1540 

27June 

730 B 

1329 

25 Oct 

751 

1350 

11 Mar 

766 

1355 

16 Jan 

753 

1362 

18 Feb 

749 B 

1348 

1 Apr 

738 B 

1337 

SO July 

759 

1357 

! 

14Eec 

764 

1362 

21 Oct 

761 

1359 

23 Not 

757B.3 
75$. 1 

|l?56^ 

5 Jan 
2ADec 

746 B 

1345 

4 Alay 

767 

1365 

18 Sept 

772 

1370 

26 July 

766 B 

1364 , 

28 Sept 

765 

13'63 

10 Oct 

754 

1353 

6 Feb 

775 

1373 

23June 

*780 

1378 

3 Apr, 

769 

1367 

18 Aug 

773 

1371 

15 July 

762 

1360 

11 Nov 

783 

1381 

28 Mar 

786 B 

1383 

6 Alar 

774 B 

1372 

3 July 

781 

-- .1 

1379 

1 

19 Apr 

77q 

1368 

16 Aug 

7noB.7 

791.5 

^1387^ 

11 Jan 
31 Dec 

788 

13§6 

2 Feb 

777, 

1375 

2 June 

789 

1387 

22 Jan 

778 

1376 

2l Alay 

796 B 

1393 

6 Nov 

793 B 

1390 

9 Dec 

782 B 

1380 

7 Apr 

797 

1394 

27 0ctll 

! 786 

1334 

24t'eb 

799 

1396 

5 Oct 

SOI B 

1393 

13 Sept 

790B.7' 
791. 5- 

|l387| 

11 Jan 
31 Dec 




794 

1391 

29 Nov 

• 






798 B 

1395 

16 Oct 




302 

1399 

3 Sep 


































































































































































MINlSr/y, 



fifeo Hpjirac 804 to 906, 
fom A. D. 140d to 1^00. 


'Third Chronological continued, 

XVth CENTURY. . 




From Anno Cal! yugani 4502 to 4601* 
From Anno 1323 to 14^2 Saca. 


Sunday 1, 

• Monday 3. 

Tuesday 3. . 

' Wednesday 4. - 

Thursday 5. 

. Friday 6. ' 

Saturday 7. 

Anno 


Begin- 

Anno 


Begin- 



Begin. 



Begin¬ 


\ 

Begin¬ 



Begin¬ 



Begin¬ 

A. D. 

ning A. 


ning A. 

Anno 


ning A 

Anno 


ning A. 

Anno 


ning A. 

Anno 


ning A. 

Anno 


ning A. 

Jejirae 

Hejir® 

rifjirsB 

A. D. 

IlejircD 

Hejiras 

-A. D. 

Hejirai 

llejir« 

A. D. 

Hejirae 

Hejiras 

A. D. 

Ht-jirse 

Hejirae 

A. D. 

Hejirae 

Hejiraj 

A. D. 

Hejira? 

m 

1403 

27 May 

808 

1405 

29jnne 

80p 

1402 

1 Aug 

*810 

1407 

Sjane 

804 B 

1401 

11 Aug 

809 B 

1406 

18 June 

806 B 

1403 

21 July 

819 

1416 

1 Mar 

•81-6 

1413 

3 Apr 

813 

1410 

6 May* 

815 B 

1412 

13 Apr 

807 

1404 

10 July 

S17 B 

1414 

23 Mar 

814 

1411 

!25 Apr 

827 

1433 

5 Dec 

824.2 

825.6 

^1421^ 

6 Jan 
26 Dec 

821 

1418 

8 Feb 

818 

1415 

13 Mar 

812 B 

1409 

16 Alay 

824.2 
825. 6 

Il42l5 

6 Jan 
26 Dec 

822 

1419 

28 Jan 

835 

1431 

9 Sep 

832 

1428 

11 Oct 

836 B 

1422 

15 Dec 

-823 B 

1420 

17 Jan 

820 B 

1417 

l8F«b 

833 

1429 |30Sep 

830 

1426 

2 Not 

843 

1439 

HJune 

*840 

1436 

16 July 

829 

1425 

13 Not 

831 B 

1427 

22 Oct 

828 B 

1424 

23 Nov 

841 

1437 

5 July 

-n»— 

838 

1434 

7 Aug 

;s5i 

1447 

IQMar 

845 B 

1441 

22 May 

834 B 

1430 

19 Sep 

' 839 B 

1435 

27 July 

836 B 

1432 

28 Aug 

849 

1445 

9 Apr 

‘846 

1442 

12,May 

856 B 

1462 

33 Jan 

848 

1444 

10 Apr 

837 

1433 

18 Aug 

847 B 

1443 

1 May 

844 

1440 

2 June 

857 

1453 

12 Jan 

S54r'^ 

1450 

14 Feb 

!5SB 3 

S59.1 

1 

^1454| 

1 Jan 
22 Dec 

853 B 

1449 

24 Feb 

' 842 B 

1438 

24 June 

856 

1451 

3 Feb 

852 

1448 

7 Mar 

865 

1400 

17 Oct 

862 

1457 

19 Nov 

864 B 

1459 

28 Oct 

861 B 

1456 

29 No? 

850 B 

1446 

29 Mar 

863 

145S 

8 No? 

860 

1455 

11 Dec 

873 

1468 

22 July 

870 

1465 

24 Aug^ 

ise? ^ 

1462 

36 Sept 

869 B 

1464 

^3 Sep 

858B.3 

859.1 

l{454i 

1 Jan 
22 Dec 

871 

1466 

IS Aug 

868 

1463 

15 Sep 

881 

ll76 

26 Apr 

875 B 

1470 

30June 

i£7a B 

1467 

2 Ang 

877 B 

1472 

Sjuin- 

866 B 

1461 

6 Oct 

879 

1474 

IS May 

876 

1471 

20June 

886 B 

1481 

2 Mar 

878 

1473 

29 May 

ISSOB 

1 _ 

1475 

7 Ma V 

Si5 

1480 

13 Mar 

874 

1469 

11 July 

887 

1482 

20 Feb 

884 

1479 

25 May 

889 

1484 

30 Jan 

883 B 

14/^ 

4 Apr 

1888 B 

1483 

9 Feb 

♦ 1 

893 

1487 

17 Dec 

882 

1477 

15 Apr 

895 

1489 

25 Nov 

S91B.7 

892.5 

^1486^ 

7 Jan 
28 Dec 

894 B 

14S8 

5 Dec 

|89IB,7 
j 892.5 

|l4S6| 

7 Jan 
28De.c 

896 B 

1490 

14 No^\ 
iQMayj 

901 

1495 

31 Sep 

890 

1485 

18 Jan 

.903 

1497 

80 Aug 

*900 

1494 

2 Oct 

897 

1491 

4 Nov 

1 

899 B 

1493 

12 Ocl 

904 

1498 




898 

1492 

23 Oct 




906 B 

1499 

8 Aug 

902 B 

1496 

9S)i?p 1 

. 

j| ^ 





1 




906 


28 July 



I 



i 

■> 

1 




J 

• 











# 

% 

9 


* 





























































































































misTj^ 





xliv 



























































































































































From Anno Ilejlrae 1010 to 1112. 
From A. D. 1601 to 17Q0. 


Thir4 Chronalo^icfil Tabh^ cgnt}n?ied* 

XyilMi CENTURY. 




From Anno Cali yu^am 4702 to 4801, 
From Aotio 1523 to 1622Saca, 


Sunday 1. 

Monday 2, 

Tuesday 3. 

Wednesday 4. 




Beginning 



Beginning 

Beginning 

1 


Beginning 

Beginning 



Begiitming 

Beginning 

Anno 


A. Hejira; 

A. Hejira; 

Anno 


A. Hejira; 

A. Heiir® 

Anno 


A. Hejirae 

A, Hejirae 

Anno 

A. D.s 

A. Hejirae 

A. Ilejir© 

ilejirae 

A. D. 

0. S. 

i 

N.S. . 

Hejira; 

A. D. 

0. S. 

N. S, 

Hejirae 

A. D. 

0. s. 

N.^S. 

Hejirae 

0: S. 

N. S. ' 

1013 

1604 

20 JVUy 

30 May 

1010 

1601 

22 June 

2 July 

1015 

1606 

29 April 

Q May 

1012 

1603 

1 June 

11 J^itle 

102i 

1612 

23 February 

4 March 

1018 

1609 

27 March 

6 April 

1023 

1614 

1 February 

11 February 

*1020 

1611 

6 March 

16 March 

1029 

1619 

29 Not. 

8 Dec, 

1026.2 

1027BG 

|l617| 

30 Dec. 1616 
19 Dec.1617 

3 Jan. i 
29 Dec 1 

1031 

1621 

6 Nov. 

1^ Not, 

ip25B 

1616 

10 January 

20 January 

1037 

1627 

2 Sept, 

12 Sept. 

1034 

1624 

4 October 

14 October 

1036B 

1626 

12 Sept. 

22 Sept. 

1028 

1618 

9 Dec, 

19 Dec. 

1045 

1635 

7 June 

17 June 

1042* 

1632 

9 July 

19 July 

1039 

1629 

11 August 

21 August 

jl033B 

1623 

150ctober 

25 October. 

1053 

1643 

12 March 

22 March 

"^ioso 

1640 

13 April 

2^ Apjil 

1044B 

1634 

i7 June 

27 June 

104IB 

1631 

20 Jufy" 

30 July 

1060P3 

1061.1 

^1650^ 

25 Dec 1649 
15 Dec. 

4 Jan1650> 
25 Dec. 3 

1055B 

1645 

17 February 

27 February 

1047 

1637 

16 May ' 

26 May 

1049B 

1639 

24 April 

4 May 

1066.B 

1655 

21 October 

31 October 

1053 

1643 

17 January 

27 January 

1052B 

1642 

22 March 

1 April 

1057B 

1647 

27 January 

9 February 

1069 

1658 

19 Sept, 

29 Sept. • 

1063B 

1652 

22; Nov. 

2 Dec. 

1060 B3 

1061.1 I 

i|l65(^ 

25 Dec 1649 
!i 5 Dec 1650 

4 Jan 1650 
25 Dec 

1085 

1654 

1 Nov. 

11 Nov. 

1074B 

1063 

26 July 

5 August 

107IB 

1660 

27 August 

6 Sept. 

1068 B 

1657 

29 Sept. 

9 October 

1073 

1662 

6 August 

16 August 

1077 

1060 

24 Juncf 

4 July 

1079B 

1668 

1 June 

11 June 

1076B 

1665 

4 July 

14 July 

1081 

1670 

11 May 

24'^Iay 

1032. B 

1671 

30 April 

10 May 

1087B 

1676 

6 March 

16 March 

1084 

1673 

8 April 

18 April 

t. 1089 

1678 

13 February 

23 February 

1090 B 

1679 

2 February 

12 February 

1095 

1683 

10 Dec. 

20 Dec. 

1092 

1681 

11 January 

21 January 

1097 

1685 

IS Not. 

28 Nov. 

1098 B 

1686 

i Nov. 

17 Nov. 

1103 

1691 

14 Sept. 

24 Sept.- S 

1100^ 

168S 

16 October 

26 October 

1105 

1693 

23 Angnst 

2 Sept, 

JI06 B 

1694 

12 Auijust 

22 August 

nil 

1699 

19 June 

29 June ■ 1 

1108 

1696 

21 July 

31 July 


























































































Third Chronohgical TabU, continued. 


XVir«b CENTURY, continued^ 


Thursday 5. ^ 

Friday §, 

Saturday 7# 

* 

Anno 

Hijira; 

A.D. 

Beginning 
A. Hejirae 
^ 0. S. 

Beginning 
A. Hejirae 

N. S. 

Anno 
Hejirae ■ 

A. D. 

Beginning 
A, Hejirae 

0. s. 

Beginning 
A. Hejirae 
N, S.- 

Anno 

Hejirae 

A. D. 

Beginning 
A. Hejirae 

, O.S.- 

Beginning 
A. Hejirae 

N. S. 

1014 B 
1017 

1022 B 

1030 B 

1605 

1608 

1613 

1620 

9 May 

7 April 

11 February 

16 Nor. 

19 May 

17 April 

21 February 

26 No? , 

1011 B 
1019 B 
1026.2 
1027B6 
1036 

1602 

1610 

|l617^ 

J625 

11 June -» 
16 March 

30 Dec 1616 
19 Dec 1617 
23 Sept. 

21 Juno 

26 March 

9 January 
29 Dec. 

3 October 

1016 B 
1024 

1032 

1040 

1607 

1615 

1622 

1630 

18 April 

21 January 

26 October 

31 July 

28 April 

31 January 

5 Nor, 

10 August 

1038 B 
1046 B 
1054 
1062 

16tS 

1636 

1644 

1651 

^E1 August « 
^6 May ^ 
^8 February 
4 Dec. 

31 August 

5 June 

10 March 

14 Dec. 

1043"* 

1051 

1059 

1067 

1633 
1641 
1649 j 
1656 

28 June 

2 April 

5 January 
10 October 

8 July 

12 April 

16 January 
20 October 

1048 

1066 

1064 

1072 

1638 

1646 

1653 

hQQl 

5 May 

T February 
12 Nov. 

17 August 

15 May 

17 February 
22 No?. 

27 August ^ 

1070 

1078 

1086 

109387 

1094.5 

1659 

1667 

1675 

|lC82| 

8 Sept, 

13 June 

18 March 

31 Decl6Sl 
21 Dec 1682 

IS Sept. 

S3 June 

28 March 

10 January 
31 Dec, 

1075 

1083 

1091 

1096 B 

1664 

1672 

1680 

1684 

25 July 

19 April 

23 January 

28 No?,. 

25 July 

29 April 

2 February 

8 Dec. 

"^1080 

1085 B 
1088 
1093B7 
1094.5 

1669 

1674 

1677 

|l682^ 

22 May 

28 March 

24 February 
31 Dec 1681 
21 Dec 1682 

1 June 

7 April 

6 March 

10 January 
31 Dec. 

iia2 

# 

1110- 

1690 

169S 

27 Sept, 

30 June 

5 October 
10 July 

1099 

1104 B 

1107 
1112 B 

1687 

1692 

1696 

iroof 

28 October 

2 Sept. 

2 August 

7 June 

7 No?, 

12 Sept, 

12 August 

18 June 

1101 B 

1109 B 

1689 

1697 

5 October 
10 July 

15 October 

20 J ul j 


+ The aew Sljje ptas intcoduced ainpjig the Protestant States of Germaoj' in A. 0. iTOO, wheu U dajs were omitted iu the month of PebruSry, 





























































































Tlajirae 1113 (o 1^15, 
1701 lo isoo. 


Third Chronologkai Ta^/e, continued. 
XVintb CENTURY. 



From Anno Cali yugam 4802 to 4902. 
From Aimo 1623 to 1722 Saca. 


Sunday 1. 


Monday 2. 


Anno 

Hejiraj 

A. D. 

Beginning 
A. Ilejirae 
G. S. 

Beginning 
A. Hejira*^ 
N. S. li 

Anno 

Bejirae 

A. p. 

BeginBlog 
A. IlejirsB 
0. S, 

1114 

1122 

1130 

1138 

1702 

1710 

1717 

1725 

17 May 

19 F^bruhry 
24 Noy. 

29 August 

28 May 

2 March 

5 Dec. 

9 Sept. 

1119 
1127.2 
1128 B6 
1135 

1143 

1707 

|l7I6| 

1722 

1730 

Jt4 March 

27 Dec 1714 
16 Dec 1715 

1 October 

6 July 

1146 

1154 

1161B3 

1162.1 

*1170 

1733 

1741 

|l748| 

1756 

S June 

8 March 

22 Dec 1747 
11 Dec 1748 

15 Sept, 

14 June 

19 March 

2 Jan. 7 
22 Dec. S 

26 Sept. 

lisi’ 

1156*B 

1159 

1164 B 

1738 

1743 

1746 ■ 

1750 

10 April 

14 February! 

13 January 

19 Nor. 

1175 B 

1761 

22 July 

2 Augu38t 

1167 

1753 

18 October 

1.178 

1764 

20 J une 

1 July 

1172 B 

1758 

24 August 

1183 B 

1769 

26 April 

7 May 

1180 B 

-1766 

29 May 

1191 B 

1777 

29 January 

9 February 

1188 B 

1 

1 1774 

3 March 

4199 B 

1784 

3 Not. 

14 Nov, 

1196 B 

1781 

6 Dec. 

1207 B 

1890 

8 August 

19 Augustt 

1204 

1789 

10 Sept. 

1213 

1800 

IS May 

25 May 

1212 

1797 

15 January 


Beginning 
A. ilejirae 
N, S. 


4 April 
7 Jan. 

27 I)ec, 

12 October 


17 July 


21 April 


,24 Januf^ry 
Jo Not, 


29 October 
4 S^pt. 

9 June 
14 MarcU 


17 Dec, 

21 Sept. 

26 January 



Tuesday 3. 

• 

Wednesday 4. 



Beginning 

Begimung 



Beginning 

Beginning 

Anno 


A. Hejira? 

A. Ilejiros 

Anno 


A. Hejirae 

A. Hejirae 

Hejirae 

A. D. 

o. s. 

N. S. 

Hejirae 

A. D. 

0 . s. 

N, S. 

1116 

1704 

25 April 

6 May 

1113 

1701 

28 May 

: 8 June 

■ 1124 

1712 

29 January 

9 February 

1121 

1709 

2 March 

13 March 

1132 

1719 

3 Nor. 

14 Noy, 

1126 B 

1714 

6 January 

17 January 1 

1*1140 

1727 

8 August : 

19 August 

1129 

1716 

5 Dec. 

16 Dec. = 

» 

1145 B 

1732 

13 June j 

24 ^ June 

1134 B 

1721 

11 6ctober 

22 October . 

1114S 

1735 

13 May 

24 May 

1137 

1724 

9 Sept. 

20 Sept. * 

M53 B 

1740 

18 March 

29 March 

1142 B 

1729 

la July 

27 July 

U61B3 

1162,1 

|l74s| 

22 Dec 1747 
11 Dec 1748 

2 Jan. 7 
22 Dec. > 

lll50 B 
1 

1737 

20 April 

1 May 

iia« B 

1755 

26 Sept. 

7 October 

1158 B 

1745 

23 January 

3 February 

1177 B 

1783 

1 J uly 

12 July 

1166 B 

1752+ 

28 October 

B Not. * 

1185 

1771 

5 April 

10 April 

1474 

1760 

2 August 

13 August 

1193 

1779 

8 June 

19 June 

nis2 

1768 

7 May 

18 May 

1201 

1786 

13 October 

24 October 

1190 

1776 

10 March * 

Itl March 

t209 . 

1794 

18 July 

W July ^ 

4198 

1783 

15 Nov. 

26 Nov. 




T206 

1791' 

2Q August 

31 August 





1214 

1799 

25 May 

, 5 June 


+ llie BRITISH REFORMATION" of the K:ileudar. Xu the year of Christ 1752 the Julian Kalendar was abolished by Act of Parliatne^t (24lh George II) and eleven days were expunged after 
the 2a of September of that year, by accounting tbeSd to he the 14th day of the month. Public OFScers in British India, when ctMiv^yting Indian, or MuUummed^iidatcs, ^cending before that Epoch, 
into European account, must therefore refer them to the Old Stylcj- if they mean to have the date as then kept in England. liovveyer ail the other €iir]stiaD States of Europe (excepting Russia) 
followed the Gregdriao .Calendar before that Epoch. ^ ^ 















































































































Thirtl Cbrottologtcol 'Pubic^ contiuof’d. 


XVlHih CENTURY, continued. 


Thursday 5. 

__ -.Friday 0. 

Saturday 7, 

Anno 

Hf^jirae 

A. D. 

Beginning 
A. llejiriB 

0. s. 

Beginning 
A. Hejirae 
N. S/ 

Anno 

Hejiras 

A.P. 

Beginning 
A. Hejirae 
0. 8. 

Beginning 
A. Hejira2 

N. S. 

Anno 

HejirjB 

A. P. 

Beginning 
A. He^Jr© 

0. S. 

Beginning 
A- Hejirae 
N. S. 

1115 B 

1118 

1123 B 
1131 B 

1703 

1700 

1711 

1718 

6 May 

4 April 

8 F^fbVuary 
13 No?. 

17 May 

15 April 

19 February 
24 Nov. 

1120 B 
1127.2 
I128B6 
[1130 B 
1144 

*^1708, 

1723 
' 1731 

|12 Marcl? 
27 Dec 1714 
Ho Dec 1715 
'20 Sept. ' 
25 June 

23 March 

7 Jan. 1 
27 Dec. S 
1 October 

0 July 

1117 B 

1125 

1133 

1141 

1705 

1713 

1720 

1728 

14 April 

17 January . 

22 October 
27 July 

25 April 

28 January 

2 Noy. . 

7 August 

1139 B 
U47 B 
1155 
1103 

1726 

1734 

1742 

1749 

18 August " 
23 May 

25 February 
30 No?, 

29 August 

3 June 

8 March 

11 Dec. 

1 152 
1160 
1168 
1176 

1739 

1747 

1754 

1702 

30 March 

2 January 
7 October 
12 July 

llO April 

13 January 
18 October 
23 July 

1149 

1157 

1165 

jlI7S 

1736 

1744 

.1751 

*1759 

1 May 

4 February 
9 Nov. 

14 August 

12 May 

15 February 
20 No?. 

25 August 

1171 

1179 

1187 

119467* 

1195.3' 

1757 

1765 

1773 j 
|l780|j 

4 Sept. 

9 June 

14 March 

28 Dec 1779 
17 Dec 1780 

15 Sept. 

20 June 

25 March j 

8 Jan. > 
28 Dec. 5 I 

1184 

li92 

I 1200 

1205 B 

1770 

1778 

1785 

1700 

10 April 

19. January 

24 October 

30 August 

27 April 

30 January 

4 No?. 

10 Sept. 

|ll8l 
1186 B 

1189 

I194B7 

1195.5 

1767 

1772 

1775 

^1780^ 

49 May 

24 March 

21 February 

28 Dec 1779 
17 Dec IfSP 

30 May 

4 April 

4 

8 January 

28 Dec. 

1203 

1211 

1788 ! 
1790 ‘ 

ll Sept. 

16 Jane 

2 October 

7 July 

1208 
1213 B 

1793 

1798 

29 Jo^ 

4 June 

9 August 

15 June 

1197 
1202 B 
1210B 

1782 

1787 

1795 

26 Nor. 

2 October 

7 July 

7 Dec. 

IS October 

18 July 
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From Anno H^jiras 12T6 to 1318. 
P>om A. D. 1801 to 1900. 


Third Chronological Tabte^ continued. 

XlXth CENTURY. 


From Anno CalijTi^am 4902 to 5001. 
Frojn Anno 1723 to 1822 Saca. 


Sunday 1. 

Monday 2. 

Tuesday 3. 

Wednesday 4, 

Anno 

Hcjirae 

A. D. 

Beginning 
A. Hejiraj 

O. S. 

Beginning 
A. Hejiras 

■‘n: s.'^ 

Anno 

Hejirae 

A. D. 

Beginning 
A. Hejirae 

O. S. 

Beginning 
A. jlejirae 

N. s; 

Anno 

Ut'jiras 

A. D. 

Beginning 
A. Hejirae 

O. S. 

Beginning 
A. IlejirE 
N, S. 

Anno 

Hejirae 

A. Dr 

Beginning 
A. Hejirae 

0. s. 

Beginning 

A. Hejirae 
i N. S. 

_ 

1223 

1231 

1239 

1247 

1808 

1815 

1823 

1831 

16 February 

21 Not. 

26 August 
31 May 

28 February 

3 Dec. 

7 Sept, 

12 June 

1200 
1228.2 
1229B6 
1236 
•1244 

1805 

1820 

I 1828 

20 March 

23 Dec 1812 
12 Decisis 
27 Sept. 

2 July 

1 April 

4 Jan. 

24 I^c. y 
9 October 
14 July 

1217 

1225 

1233 

1241 

1802 

1810 

1817 

1825. 

22 April 

25 January 

30 October 

4 August 

4 May 

6 February 

W Nov, 

16 August 

1222 

*1230 

1235 B 
1238 

1807 

1814 

1819 

1822 

27 February 

2 Dec. 

5 October 

6 Sept. , - 

11 March 

14 Dec. i 

20 October ' 
18 Sept. 

1255 

1263 

1271 
1276 B 

1839 

1846 

1854 

1859 

5 March 

S Dec. 

12 Sept. 

19 July 

17 March 

20 Dec. 

24 Sept. 

31 July 

1252 . 

1*1260 

1265 B 
1268 

1836 

1844 

1848 

1851 

6 April 

10 January 

15 Not. 

15 October 

18 April 
i|2 January 

27 Not. 

27 October 

1246 B 

1249 

1254 B 
1257 

1830 

1833 

1838 

1841 

10 June 

9 May 

15 March 

11 February 

22 J une 

21 May 

27 March 

23 February 

1243 B 

1251 B 

1259 B 
1267 B 

1827 

1835 

1843 

1850 

13 J uly 

17 Abril 

20 January 
25 October 

25 July 

29 April 

1 February 
15“ Not, 

1279 

1264 B 
1287 
1292 B 

1862 

1867 

1870 

1875 

17 Juno 

23 April 

22 March 

26 January 

1 

29 June 

5 jV^ay ^ 

3 April 

7 February! 

1273 B 

1281 B 
1989 B 
11297 B 

1 

1856 

1864, 

1872 

1879 

20 August 

2.5 May 

28 February 
3 Dec. 

1 Sept. 

6 June 

11 March 

15 Dec. 

I261i6 
I262BS 
1270 B 
1278 B 
1286 B 

|l845| 

1853 

1861 

1869 

29Dec.l844 
18Dec.l845 
22 Sept. 

27 June 

1 April 

10 Jan. . 1 
30 bee. 5 
4 Qctober 1 
9 July 

13 April 1 

1275 

1283 

1291 

1299 

1858 

1866 

1874 

1881 

30 July 

4 May 
d February 
11 Not. 

11 August ' 

16 May 

18 February 
^^INot. 

1300 B 
1308 B 
1316 B 

1882 

1890 

1898 

31 October 

5 August 
IQ May 

12 Not. 

17 August 

22 May 

1305 

1313 

1887 

1895 

7 Sept. 

12 June 

19 Sept. 

24 Juue 

1294 

1302 

1310 

1318 

J877 

*1884 

1892 

1900 

4 January 

9 Octol)er 
14 July 

18 April 

—j 

16 January 
21 October 
26 July 

1 May 

<1SQ7 

1315 

1889 
. 1897 

16 August 

21 May 

28 August 

2 June 


tL 





























































































Third Chronological Tcd>Uy continued. 


XIXth CENTURY, coniinued. 


Thursday K 

Friday 6, 

Saturday 7. 

• 


Beginning 

Beginning 



Beginning 

Beginning 



Beginning 

Beginning 

Anno 

A. D. 

A. Hejira 

A, Hejira 

Anno 


A* Hejiras 

A. Htjir© 

Anno 


A. Hejirae 

A. HejirjB 

Htjirae 

o.s. 

N.S. ■ 

Hejirae 

A. D. 

0, s. 

N. S. 

Hejir$ 

A. D. 

0. S,^ 


1216 B 

1801 

2 May 

14 May 

1221 B 

1800 

9 March 

21 March 

1218'B 

1803 . 

11 April 

23 April 

1219 

1804 

SI March 

12 April 

1228.2 

I2^B.6 

|l8is| 

23 Dec 1812 
12 Dec 1813 

4 Jan, } 
24 Dec. 5 

1226 B 

1811 

14 January 

26 January 

1224 B 

1809 

4FebrHary 

16 February 

1237 B 

1-821 

16 Sept, 

%S Sept. 

1234 

1818 

19 October 

31 October 

1227 

1812 

4 January 

16 January 







12^ B 

1816 

9 Not. 

21 Not, 

1245 

1829 

21 June 

3 July 

1242 

1826 

24 July 

5 August 

1240 B 

1824 

14 August 

26 August 

1253 

1837 

iQ March 

7 April 

1260 

1834 

28 April 

10 May 

1248 B 

1832 

19 May 

31 May 

1261; 6 
1263 B.S 

|.845| 

29 Dec 1844 
18 Dec 1845 

10 Jan. > 
30 Dec. 5 

1258 

1842 

SI January 

12 February 

1256 B 

1840 

22 February 

5 March 

1269 

1852 

3 October 

15 October 

1266 

4849 

5 Nov. 

17 Nov. 

1264 

1847 

27 Nov. 

9 Dec. 

mr 

1860 

8 July 

20 July 

1274 

1857 

10 August 

22 August 

1S72 

1855 

1 Sept, 

13 Sept, 

1285 

1868 

12 April 

24 April 

1282 

1865 

15 May 

27 May 

1280 

1863 

6 June 

18 June 

1293 

1876 

16 January 

28 January 

*1290 

1873 

17 February 

1 Ma9ch 

1288 

1871 

11 March 

23 March 

1301 i 

1883 

21 October 

2 Nor, 

l^95B.7 

1296.5 

^1878^ 

24 Dec 1877 
14 Dec 1878 

5 January 
26 Dec. 

1205B.7 

1296.5 

^1878^ 

24 Decl877 
14 Dec 1878 

5 Jan, ^ 
[26 Dec. 5 

1306 B 

1888 

1 

26 August 

7 Sept. 

1298 

1860 

1 

22 Nov, 

4 Dec. 

1304 

1886 

18 Sept. 

30 Sept. 

1309 

1891 

26 July 

7 August 

1303 B 

1S85 

28 Sept. 

10 October 

1312 

1894' 

23 June 

3 July 

1314 B 

1896 

31 May 

12 June 

1311 B 

1893 

3 July 

15 July 





1317 

1899 

30 April 

12 May 




£NP OjP THE CU&QNOLpGlCAE TABLES. 



























































I 8 HA&I 4 conclude this work bj* gWuig a short method for finding the initial root and feria 
(Soota dina) of any Tamul Solar year, past or to^ come, by tneans of the preceding^ Chrono¬ 
logical Tables, and without reference to any other Rule whatsoever. * 

Hulk. ' • 

I. ' ‘ 

If the proposed year is not to be found in any of the three centuries contamed in the^first 
Chronological Table, raise or lower it by adding to, or subtractbig from its numeral, as many 
times 89 years, as will produce a year which is registered in the Table.” » 

ir. 

Take the root of the beginning of the year thus obtained, out of the XIth column of the 
first Chronological Table, and subtifAct, or add inversely from what you did before, a*s many 
times U 15P, as you have added or subtracted 89 years ; and the sum or difference will 
give the Soda dina required.” 

The accompanying small Table will considerabTy 
abridge the above process. It is to be entered 
with the figures which express the number of 
times, that you have added or subtracted 89 years 
from the numeral of the proposed one, in order to 
raise or lower it, to one which is to be fbund in the 
Chronological Table; and the column of Roots 
will furnish that which is applicable to the question.* 

The following examples will suffice for shewing 
the use of these Rules and Table, in all possible 
cases. 

Example.!. 

Let us suppose that the years 1847, and 17(34 
of the Christian mra, are not to be found in the 
first Chronological Table, although the contrary br 
the case. 

Dispose the numerals of these years separately, ancl see how many times it may be necessary 
to subtract or add 89 years to obtain one which is registered in the Chronological Table. Suppose 
that in both cases it is one; then proceed as follows ; 

A. D. 17(54 

+ 


Number 
bf Cycles. 

Aggregate 
. years in 
collective 
Cycles. ^ 

Rootr, 


Years. 



p. 

1 

89 ’ 

1 

21 

15 

S 

178 

2 

42 

30 

3 

267 

.4 

' 3 

.45 

4 

356 

5 

25 

0 

5 

445 

6 

46’ 

15 

6 

6S4 

8 

7 

30 

7 

623 

9 

28 

45 

8' , 

712 

10 

50 

0 

9 

801 

12 

11 

1^5 

10 

89(7 

13 

32 

SO 

11 

979 

14 

53 

45 

12 

1068 

16 

15 

0 

13 

1157 

17 

30 

15 


A, D. 1847 
, — 89 


td column small Table 

* ^ 

Di Iff fence 1753 


Sum 185X 












FJ 


lU 


§L 


Now os we havo used bnly OLoe cycle of 8&| yearly the toot to be used in both cases is (OA) is 
15l> which is registered in the small Tal)le|^opposite to I cycle^ and 89 years. > 

Take Oiit of the Chronological Table the initial roots which belong to the years 1758 and 
1853 respectively, jjnd proceed thus; 


1758. 

n. G. V. r. 

Page XXIV, - « (0) 46 52.30 

Small Table, 3d col. + (0) 1 2i 15 


1853. 

^ ». G. r. F. 

page xxYi, « (1) 21 21 l& 
-- (0) 1 21 15 


Roots sought, (0) 48 13 45 


( 1 ) 20 0 0 


for a proof of which look in the same Chronological Table for the initial roots of the proposed 

3k I 

years 1847, and 1764 at pages sxv and xxir; and yon find them to be the same as above, 
shewing lhat the Tarnul Solar year of the Cali yug 4948 ends, and 4949 (each answering to the 
abot© Christian years) begins on a Sundatj^ Sydereal, and Monday Civil accounts; and that the 
year of the Cali yug 4865 ends and 4866 begins on a Jjionda^ Sydereal and Civil accounts. “ 

Example II^: 

Wanted the initial feria or SoQ(a dina^ of the yearsjfcf the Cali yug whicfii concur with A. D; 
SSllandeSS. . | 

Proceeding'as we did before, we find that sm? cyclOs of 89 years suffice for lowering the first' 
4f the two proposed yedrs; and thirteen^ to raise the last, to years to be found in the Chronological 
Table, Referring therefore to the small Table with the numbers 6 and IS, in the first columo^ 
Ihe (rule will be*,^ 


A. D. 23U 
Small Table, 2d col. for 6 cycles, • .— 534 

1777 


A.^ D. 683 
+ 1157 


1840 


both of which indicate years to be found in our Chronological Table ; whose roots at pages xxiv 
mid will be found as follows : 


A. D. 1777. 

». G. r. p. 

Chronological Table, page xxiv, . (3) 4146 15 
Small Table, 3d col, for 6 cycles, -j- (0) 8 f 30 


Page XXV, 
13 Cycles, - 


Hoots sought, (3) 49 63 45 


A. D. 1840. 

B. G. V. P. 

(.6) 59 35 0^ 
(0) 17 36 15 

(5) 41 58 45 


which shews that the Solar year 5413 of the Cali yug which answers to A. D, 2311 began on a 
Wednesday Sydereal, and Thursday Ciril accounts; and that the year of the Cali yug 3785 
wfiich answers to A, D. 683 commenced on a Friday Sydereal, and Saturday pW\\ accounts. 

The proofs of these re&jiUs may easily be found by expounding the same Soota dina by mean* 
of ^the Tables XLVIII, page 63 and Example page 63 of the Astitmomical Tables referred to ifx. 
the j^ala Sankaiita^ ^ 














List of the AvthorUks, and Individuah who hate palmuzed the Author, and sMscnhed 
to this JForli. (*) ’ 
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The Supreme Government of India. ^ 

The Government of Fort St. George. ® 

The Government of Bombay. ’ 

His Majesty’s Government of Ceylon. » 

f The Board of Superintendeuoo for thoGollegeof fort St. George* 

The College at'Poona. 

The Madras Literary Society. 

Individually, # 

The ITon’ble Major General Sir Thomas Munro, Barf. k. o. n. Governor of Fort St. George. 

The Hon’ble Momitstuart Elphiiistone, Governor of Bombay. 

The Hon’ble Robert Fullerton, Esq. Governor of Prince of Wales Island.^ vr.„eiH.,» 

His •Excellcncv Lieutenant Gencral-the Hon’ble Sir Lowry Cole, c. o. a. Governor of MauTitias. 

in India, * 

The Hon’ble Sir Charles Grey, Rnt. Chief Jnstioe in Bengal. • 

The Hon’ble J. H. D. Ogil’vie,^Esq.^MemberB of the Government of Fort St. George. 

The Hon’ble J. Cochraue, Esq. y • r'l.- r 

LieuteuantGeneral Thomas Bowser,Comm?nd.og the Madras Army in Chief. ^ 

' • A.' . ■; 

* ■ 

George Alexander, Esq, Prince of Wales Island. , 

J. A. Arbuthnot, Esq. of the House of Arbuthnot and Co. 

J. Ailltin, Esq. H. C. Medical Service, Assay Master. 

B. « 

J H. Baber, Esq. Resident at Darwar* ^ 

John Babington, Esq. Principal Collector in Canara. 

Lieutenant Colonel V. Blacker, c. a. Surveyor General <xf Jndm-.^ 

‘^ A. W. Blane, Esq. Collector, of His Majesty^t CustomSj Mauritius-. 

Major Briggs, Resident at the Court of Sattara. 

Captain Barney, Prince of VVales Island. 

C. 

Lieutenant Colonel Carfrae, Private Secretary to the Hon’ble the Governor of port SC George.- 
J. A. Casamaijor, Esq. Judge in the Island of Seringapatam. 

Captain T. Chase, Commanding the Hon’ble the Governor’s Body Guard. 

William Chaplin, Esq. British Commissioner at Poona. _ ti,® Itnard of 

Richard Clarke, Esq. Member of the Board of Revenue, and Senior Member of the Board . 

• Supcrintjpndence for the GoUege of Fort St, George. * 

^ . . . - . . . . . " .. . • 

(•) A part of the EaUion of the Kala Sankidits having been placed at tlie Author’s disposal, was the occasion 
<>f this subscriiHiow, 












R, Esq/Secretary to Gorern mentj^MniiaryJDeparlment, 

Thft llonjblij W, Av Clubley, Esq. Member of Goveriiment Priuce of Wales Island# 

The Hon’bfe Arthur Coloj Kesldent at the (5ourt of Mysore. 

Ilf^rjifert Compton, Esq., Advocate General at Madras. " 

Lieutenant Colonel T. IL Conway, c. b. Adjutant General of the Madras Army# 

Major CubbOn, Deputy Commissary General. 

-0 . . a’ 

A. Dalzellj Bsq. Post Afasfer General at Madras. 

Captain Davidson, 

J. Dent, Esq. Secretary to the Board of Revenue, and Member of the Board of Superlntlndenc# 
for the College, 

JJ#' 

^Lieutenant Edward Elliot, Royal Engineers. 


F. Fauquier, Esq. Commissioner for the affairs of His Highness the Nabob, 
liput. Colonel J, S, Fraser, British Commissioner for the X^'ortign Settlements on the Coast of 
Coromandel. 

■ ' ^ ■ O. ^ ^ 

Edward Gordon, Esq. of the House of Gordon and Lys. 

F. A. Grant, X'sq, Senior Judge of the Court of Sudr Udawlut. ^ 

Captain J.^L. Grant, Master Attendant at Aladras. 

- . • . • ' ■ XL ■ 
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Major Hanson, Deputy Quarter Master General. • ^ 

D, llijl, Esq. Chief Secretary to Government. 

George IJyne, Esq. IL C. Medical Seryjce, Deputy Assay Master, « 
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The Hon’ble R. Ibbetson,? Esq, Member of Government Prince of Wales Island* 

L. ■ . ■ ■ 

Lieutenant Lake, Madras Engineers, Town Major Prince of Wales Island, 

The Reverend T. Lewis, Chaplain at the Presidency, 

Lieut. Colonel J. Limond, Commanding theMadras Artillery. , > 

M. 

Major Macdonald Kinneir^ Envoy at the Court of Persia. , 

J. M^Kerrell, Esq, Mint Master, aqd Member of the Board of Superintendence far the Colk^e, 

J. M. Macleod, Esq. Secretary to Government Public Department. 

A. D. Mainjy, Esq. of Prince of Wales Island. 

Richard A. Maitland, Esq, Magistiate. ' 

£ir Charles Theo, M^calfe, Bart. Resident at the Court of Hyderabad. 

Captain D. Montgomerie, Deputy Surveyor General, 

George Moore, Esq. Civil Auditor# 
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MiJjor J. Nixon, Deputy Judge AdTOCAte.Gcneral. 





mtsr^- 



, 0.7 




o. 


Lieut. Colonel R. B. Otto, Quarter Master General of the Matlras Arrrty^ 

P. 




Lieut, Colonel J. Prendergast, Military Auditor General 

R. 


F- A, Robson, Esq. Treasurer of the Gorernment Bank, 
Captain II. O. Robertson, Collector of Poona, 

J, Wf Russell,, i:sq. Collector and Magistrate of Cuddapah, 


S. 


J. A. R. Stevensmij Esq, Sab Collector of Poona, 

William Stokes, Esq. Secretary to Government Revcnne and Judicial Department# 
,J, M. Strachan, Esq. of the House of Arbutlinot and Co, 

Captain M. Sim, Superintending Engineer at the Presidency. 
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J. F. Thomas, Esq. Hoad Assistant to the Roirister to the Court of Sudr Udawlut. 
J. Tod, Esq. Commissioner for the affairs of His Highness the Nabob. • 

J, G, TurnbdH, Esq; Accountant General. . ’ 
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The Venerable Edward Vanghan, Archdearon of Madras. 

F. E. Viref, Esq. Private Secretary to llis^Excellency (he Governor of Mauritius, ^ 
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The Antlvor hopes tTint he does not transgress against the rules of discretion in testifying at 
this place his gratisudo to Lieut, Colonel Otto, who, notwithstanding the calls of his 
important office, Jvrtd personal studies, has, during the Author’s absence from Madras, 
# kind’^ devoted many of his leisure hours to the supervision *of the prooLsheets of this 
** publication, a task which, from the nature of the work, was unavoidably very trying and 
‘ tiresome^ To that Gentleman, therefore, the present Edition owes chiefly the degree of 
correctness whigh it may be found to possess. 


^ • 





The names of the faliazvwf^zGaUkmert are. here addcdy having hccn commiwkalcd too % 
late for uiscrUon in the general list. The AiHhor takes this opportunkj/ for stating^ ' 
that to Mr, (jLivei^ and Mr* C^.^phezl's sitppori^ tltis (in its present shape)^^-^- 
ozees chiejh/ itsfxisiencc» * 




William OUyer, Esq. Judge qf the Court of Sudr Utlawlut. 

A. D. Campbell, Esq. Judge of the Provincial Courf of Chittobr. ^ 
Him Mohun Roy, a learned and di^fniguisjied inhabitant df CalciitU, 






